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(57)Abstract: S 
PROBLEM TO BE SOLVED: To provide an optical path f " " 5 



switching apparatus and a method for switching optical path by 
which angles and directions for switching optical paths can be 
freely determined without depending on polarized waves, 
attenuation in the intensity of signal light is little, and multiple 
junctions can be used. 

SOLUTION: The method for switching optical paths includes the 
following steps in which: light absorbing layer films in thermal 
lens forming elements 1,2,3 are irradiated with converged light 
of controlling light 121, 122. 123 in the wavelength bands where 
the light absorbing films show absorption and of signal light 110, 
111. 112, 113 in the wavelength bands where the films do not 
show absorption; when the films are not irradiated with the 
controlling light, the signal light passes through holes 61, 62, 63 
in mirrors to straightly propagate; and when the films are 
irradiated with the controlling light, the light is reflected by the 
holed mirrors to change the optical paths. 
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* NOTICES * 

tTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The light absorption layer membrane arranged so that control light may connect a focus at least, 
A means to complete respectively and to irradiate the control light of the wavelength chosen as said light 
absorption layer membrane from the wavelength band which said light absorption layer membrane absorbs 
at least, and the signal light of the wavelength chosen from the wavelength band which said light absorption 
layer membrane does not absorb, 

By using the heat lens based on distribution of the refractive index which originates in the temperature rise 
which happens to the field where said light absorption layer membrane absorbed said control light, and its 
boundary region including said light absorption layer membrane, and is produced reversibly The condition 
that said signal light which it converged carries out outgoing radiation at the usual aperture include angle 
when control light is not irradiated and a heat lens is not formed, It is the heat lens formation component 
which said signal light which it converged makes the condition of carrying out outgoing radiation 
correspond to the existence of an exposure of said control light, and makes realize it at a larger aperture 
include angle than the usual aperture include angle when control light is irradiated and a heat lens is formed, 

Said signal light which carries out outgoing radiation from said heat lens formation component at the usual 
aperture include angle as it is After making said usual aperture include angle change with a light-receiving 
lens, said signal light which is the mirror which prepared the hole to pass, and carries out outgoing radiation 
while spreading from said heat lens formation component at a larger aperture include angle than usual or as 
it is Or the mirror which makes an optical path change by reflecting after making a larger aperture include 
angle than usual [ said ] change with said light-receiving lens, 
The optical -path transfer device characterized by preparation ******. 
[Claim 2] 

The light absorption layer membrane arranged so that control light may connect a focus at least, 
A means to complete respectively and to irradiate the control light of the wavelength chosen as said light 
absorption layer membrane from the wavelength band which said light absorption layer membrane absorbs 
at least, and the signal light of the wavelength chosen from the wavelength band which said light absorption 
layer membrane does not absorb, 

By using the heat lens based on distribution of the refractive index which originates in the temperature rise 
which happens to the field where said light absorption layer membrane absorbed said control light, and its 
boundary region including said light absorption layer membrane, and is produced reversibly The condition 
of carrying out outgoing radiation while it had converged said signal light which it converged, when control 
light was irradiated and a heat lens was formed, It is the heat lens formation component which said signal 
light which it converged makes the condition of carrying out outgoing radiation correspond to the existence 
of an exposure of said control light, and makes realize it at the usual aperture include angle when control 
light is not irradiated and a heat lens is not formed, 

The mirror which makes an optical path change by reflecting after making the light-receiving lens prepared 
in said signal light which is the mirror which prepared the hole through which said signal light which carries 
out outgoing radiation from said heat lens formation component while it had converged, and which it 
converged passes, and carries out outgoing radiation from said heat lens formation component at the usual 
aperture include angle in order to make remaining as it is or said aperture include angle change penetrate, 
The optical-path transfer device characterized by preparation ******. 
[Claim 3] 
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The control light of the wavelength chosen as the light absorption layer membrane in the heat lens formation 
component which contains a light absorption layer membrane at least from the wavelength band which said 
light absorption layer membrane absorbs, Make it converge respectively and the signal light of the 
wavelength chosen from the wavelength band which said light absorption layer membrane does not absorb 
is irradiated. Arrangement of said light absorption layer membrane is adjusted so that said control light may 
connect a focus in said light absorption layer membrane at least. By using the heat lens based on distribution 
of the refractive index which said light absorption layer membrane originates in the temperature rise which 
happens to the field which absorbed said control light, and its boundary region, and produces reversibly The 
condition that said signal light which it converged carries out outgoing radiation from said heat lens 
formation component at the usual aperture include angle when control light is not irradiated and a heat lens 
is not formed, When control light is irradiated and a heat lens is formed, at a larger aperture include angle 
than the usual aperture include angle, from said heat lens formation component, said signal light which it 
converged makes the condition of carrying out outgoing radiation correspond to the existence of an 
exposure of said control light, and realizes it, 

When control light is not irradiated and a heat lens is not formed, it is made to.go straight on through the 
hole of a mirror in which the hole where said signal light passes said signal light which carries out outgoing 
radiation from said heat lens formation component at the usual aperture include angle after making said 
usual aperture include angle change with remaining as it is or a light-receiving lens was established, 
it be the optical path change approach characterize by on the other hand make an optical path change by 
reflect said signal light which carry out outgoing radiation while spread from said heat lens formation 
component at a larger aperture include angle than usual using the reflector of said mirror with a hole after 
make the aperture include angle of said flare change with remain as it is or a light-receiving lens when 
control light be irradiate and a heat lens be form . 
[Claim 4] 

The control light of the wavelength chosen as the light absorption layer membrane in the heat lens formation 
component which contains a light absorption layer membrane at least from the wavelength band which said 
light absorption layer membrane absorbs, Make it converge respectively and the signal light of the 
wavelength chosen from the wavelength band which said light absorption layer membrane does not absorb 
is irradiated. Arrangement of said light absorption layer membrane is adjusted so that said control light may 
connect a focus in said light absorption layer membrane at least. By using the heat lens based on distribution 
of the refractive index which said light absorption layer membrane originates in the temperature rise which 
happens to the field which absorbed said control light, and its boundary region, and produces reversibly The 
condition of carrying out outgoing radiation from said heat lens formation component while it had 
converged said signal light which it converged, when control light was irradiated and a heat lens was 
formed, When control light is not irradiated and a heat lens is not formed, at the usual aperture include 
angle, from said heat lens formation component, said signal light which it converged makes the condition of 
carrying out outgoing radiation correspond to the existence of an exposure of said control light, and realizes 
it, 

When control light is irradiated and a heat lens is formed, it is made to go straight on through the hole of a 
mirror in which the hole where signal light passes said signal light which carries out outgoing radiation, and 
which it converged was established from said heat lens formation component, while it had converged. 
It be the optical path change approach characterize by on the other hand make an optical path change by 
reflect the optical path of said signal light which carry out outgoing radiation from said heat lens formation 
component at the usual aperture include angle using the reflector of said mirror with a hole after make the 
aperture include angle of said flare change with remain as it is or a light-receiving lens when control light be 
irradiate and a heat lens be form . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the optical-path transfer device and the optical-path change approach which are 

used in the optical-communication field and the optical-information-processing field. 

[0002] 

[Description of the Prior Art] 

Since it corresponds to the explosive increase of the network traffic accompanying the spread of the 
Internet, and the inside of a firm and domestic intranets, the optical-path transfer device which does not go 
via an electrical signal (optical switch), i.e., optical - light direct switch, is called for. As an optical fiber, 
optical waveguide, or the route to which the light which spreads space progresses, i.e., the equipment and 
the approach which change an optical path For example, the space division mold which changes an optical 
path between the optical waveguides within optical waveguide, The wavelength division multiplex mold 
which divides and changes the light of two or more multiplexed wavelength to the optical path according to 
wavelength, Methods, such as a Time-Division-Multiplexing mold which changes the optical path of the 
light by which time-division multiplexing was carried out for every fixed time amount, and a free space 
mold which uses a mirror, a shutter, etc., and divides and compounds spatially the optical path of the light 
which spreads space, are learned. Multiplexing respectively can also use these methods combining plurality. 

[0003] 

Although what is made to penetrate the light which has spread waveguide by changing the refractive index 
of waveguide to a space division mold optical switch by part for what makes the copy of a lightwave signal 
from the thing and the optical turnout using a directional coupler, and turns light on and off by the gate 
component, a crossover, or the intersection of Y branch, or is reflected is proposed, it is still a researches- 
and-developments phase. Although it is said that the thing using the thermooptic effect by electric heater 
heating is approaching utilization in order to change the refractive index of the waveguide of a Mach- 
Zehnder-interferometer mold optical waveguide switch, it has the fault that an electrical signal must be used 
in order that it is not only late, but a speed of response may operate an optical switch with 1 ms extent. 
[0004] 

A micro electro mechanical system (written as Micro Electro Mechanical System; MEMS.), exciton 
absorption / reflective switch (written as an Exciton Absorption Reflection Switch;EARS switch), the 
multistage beam shifter mold optical switch, the hologram mold optical switch, the liquid crystal switch, etc. 
are considered by the free space mold optical switch. These have technical problems, like that the amount of 
mechanical moving part is and there is a polarization dependency, and cannot say that it is still in a practical 
use phase enough. 
[0005] 

Permeability change and refractive-index change which are caused to an optical element by irradiating light 
on the other hand are used, and research of the all-optical optical element which modulates luminous 
intensity and a frequency with light, or an optical control system is done briskly directly, this invention 
persons have studied the optical control system using the organic nano particle light-and-heat lens formation 
component (nonpatent literature 1 reference) which distributed organic-coloring-matter floe to the polymer 
matrix aiming at development of the new information processing technique by an all-optical light corpuscle 
child etc. By the method which modulates signal light (780nm) by current and control light (633nm), it is 
characterized by carrying out the same axle and parfocal incidence of control light and the signal light, the 
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component of the principle of operation that signal light is refracted with the heat lens transitionally formed 
of the control absorption of light is developed, and the high-speed response for about 20 nanoseconds is 
attained. It is the optical control approach of irradiating control light at the optical element which consists of 
an optical responsibility constituent, and performing said signal luminous-intensity modulation and/or 
luminous-density modulation which penetrate said optical element when control light changes reversibly the 
permeability and/or refractive index of signal light in a different wavelength band. Complete respectively 
said control light and said signal light, and it irradiates to said optical element, and The field where the 
photon density near each focus (beam waist) of said control light and said signal light is the highest sets in 
said optical element. The optical control approach characterized by adjusting the optical path of said control 
light and said signal light so that it may overlap mutually is indicated (from the patent reference 1 to patent 
reference 7 reference). The control light and signal light from which wavelength differs mutually in the 
optical element which consists of an optical responsibility constituent are irradiated. The wavelength of said 
control light shall be chosen from the wavelength band which said optical responsibility constituent absorbs. 
The heat lens based on distribution of the consistency change resulting from the temperature rise which said 
optical responsibility constituent generates in the field which absorbed said control light, and its boundary 
region is made to form reversibly. The optical control approach of performing the signal iuminous-intensity 
modulation and/or luminous-density modulation which penetrate said heat lens is indicated (patent reference 
8 reference). And for example, coloring matter / resin film, and the coloring matter solution film are used as 
the above-mentioned optical element, and the power 2 of control light thru/or the response time of the signal 
light to the control light exposure in 25mW are indicated to be less than 2 microseconds (patent reference 8 
reference). 
[0006] 

The optical-refraction effectiveness which functions like [ the distribution to which temperature distribution 
arise when the molecule which absorbed light in a part for the core of light absorption with the thermal 
lensing effect here changes light into heat and this heat spreads around, consequently the refractive index of 
a light-transmission medium changes spherically towards the exterior from a light absorption core, and a 
refractive index becomes high towards / the refractive index based on light absorption is low, and / the 
exterior is produced, and ] a concave lens in this is shown. The thermal lensing effect is used in the field of 
spectral analysis for many years, and super-high sensitivity spectral analysis which also detects the light 
absorption by one molecule is also possible in current (nonpatent literature 2 and nonpatent literature 3 
reference). 
[0007] 

As a method which deflects an optical path using the refractive-index change by the thermal lensing effect 
thru/or heat, heat is given to a medium by the exoergic resistor, refractive-index distribution is produced in a 
medium, and the approach of deflecting light is indicated (patent reference 9 reference). However, since 
above-mentioned technique will be made to generate heat by the exoergic resistor and a medium will be 
heated by heat conduction, it has a problem of "the flare of heat" essentially. That is, it is difficult to be 
unable to give a detailed heat gradient within a large area, but to acquire desired refractive-index distribution 
by the flare of heat. Furthermore, even if micro processing of an exoergic resistor adopts the 
photolithography technique used with the semiconductor integrated circuit, it has an actually fixed limitation 
and a component cannot but enlarge it. if a component is enlarged, in connection with it, optical system is 
also complicated — and it enlarges. Moreover, since it will be made to generate heat by the exoergic resistor 
and a medium will be heated by heat conduction, it has the fault that a response is slow and cannot raise the 
frequency of refractive-index change, as an essential problem. 
[0008] 

Moreover, intensity-distribution adjustment devices for irradiating light by wedge-shaped optical intensity 
distribution are consisted of at least by the optical element which consists of an optical response constituent, 
and this optical element, refractive-index distribution is formed into said optical element by control light, 
and the deviation component using the optical element characterized by deflecting signal light of the 
wavelength which differs from said control light according to this refractive-index distribution is indicated 
(patent reference 10 reference). Although this method is excellent in the point which controls light by light, 
it has constraint of less than 30 degrees in a deflecting angle, and has the problem that the optical-path 
change direction cannot be set up freely. 
[0009] 

[Nonpatent literature 1] 

Yoshitaka Taira, Norio Tanaka, Kikuko Hayamizu, Tetsuro Moriya work, creation, structure evaluation and 
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the optical physical properties of a coloring matter meeting object and floe, the "Electrotechnical Laboratory 
****", the Ministry of International Trade and Industry Electrotechnical Laboratory, Agency of Industrial 
Science and Technology issue, the 59th volume, No. 2, 29 - 49 pages (1994) 
[Nonpatent literature 2] 

The application to the Fujiwara ****** 5 Keiichiro Fuwa, Takayoshi Kobayashi work, a laser induction 
thermal lensing effect, and its colorimetric method, "chemistry", the Kagaku-Dojin issue, the 36th volume, 
No. 6, 432 - 438 pages (1981) 
[Nonpatent literature 3] 

Takehiko Kitamori, the Sawada ******, a light-and-heat conversion spectral-analysis method, a "**** 

weir", the Japan Society for Analytical Chemistry issue, the March, 1994 issue, 178 - 187 pages 

[Patent reference 1] 

JP,8-286220,A 

[Patent reference 2] 

JP,8-320535,A 

[Patent reference 3] 

JP,8-320536,A 

[Patent reference 4] 

JP,9-329816,A 

[Patent reference 5] 

JP,10-90733,A 

[Patent reference 6] 

JP, 10-90734, A 

[Patent reference 7] 

JP,10-148852,A 

[Patent reference 8] 

JP,10-i48853,A 

[Patent reference 9] 

JP,60-14221,A 

[Patent reference 10] 

JP,11-194373,A 

[0010] 

[Problem(s) to be Solved by the Invention] 

This invention aims at offering the optical-path transfer device with little attenuation on the strength 

[ optical ] in which multiply-connected use is possible and the optical-path change approach of signal light 

which can be set up freely for the include angle and direction of an optical-path change without a 

polarization dependency with high endurance which do not have failure, without using a part for an 

electrical circuit or mechanical moving part. 

[0011] 

[Means for Solving the Problem] 

In order to attain the above-mentioned purpose, the optical-path transfer device of this invention The light 
absorption layer membrane arranged so that control light may connect a focus at least, and the control light 
of the wavelength chosen as said light absorption layer membrane from the wavelength band which said 
light absorption layer membrane absorbs at least, A means to complete respectively and to irradiate the 
signal light of the wavelength chosen from the wavelength band which said light absorption layer membrane 
does not absorb, By using the heat lens based on distribution of the refractive index which originates in the 
temperature rise which happens to the field where said light absorption layer membrane absorbed said 
control light, and its boundary region including said light absorption layer membrane, and is produced 
reversibly The condition of carrying out outgoing radiation while said signal light which it converged 
spreads at the usual aperture include angle, when control light is not irradiated and a heat lens is not formed, 
The heat lens formation component which said signal light which it converged makes the condition of 
carrying out outgoing radiation correspond to the existence of an exposure of said control light, and makes 
realize it at a larger aperture include angle than the usual aperture include angle when control light is 
irradiated and a heat lens is formed, Said signal light which carries out outgoing radiation from said heat 
lens formation component at the usual aperture include angle as it is After making said usual aperture 
include angle change with a light-receiving lens, said signal light which is the mirror which prepared the 
hole to pass, and carries out outgoing radiation while spreading from said heat lens formation component at 
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a larger aperture include angle than usual or as it is Or after making a larger aperture include angle than 
usual [ said ] change with said light-receiving lens, it is characterized by having the mirror which makes an 
optical path change by reflecting. 
[0012] 

In order to attain the above-mentioned purpose, other optical-path transfer devices of this invention 
Moreover, the light absorption layer membrane arranged so that control light may connect a focus at least, 
The control light of the wavelength chosen as said light absorption layer membrane from the wavelength 
band which said light absorption layer membrane absorbs at least, A means to complete respectively and to 
irradiate the signal light of the wavelength chosen from the wavelength band which said light absorption 
layer membrane does not absorb, By using the heat lens based on distribution of the refractive index which 
originates in the temperature rise which happens to the field where said light absorption layer membrane 
absorbed said control light, and its boundary region including said absorption layer membrane, and is 
produced reversibly The condition of carrying out outgoing radiation while it had converged said signal 
light which it converged, when control light was irradiated and a heat lens was formed, The heat lens 
formation component which said signal light which it converged makes the condition of carrying out 
outgoing radiation correspond to the existence of an exposure of said control light, and makes realize it at 
the usual aperture include angle when control light is not irradiated and a heat lens is not formed, Said signal 
light which is the mirror which prepared the hole through which said signal light which carries out outgoing 
radiation from said heat lens formation component while it had converged, and which it converged passes, 
and carries out outgoing radiation from said heat lens formation component at the usual aperture include 
angle as it is Or after making the light-receiving lens prepared in order to make said aperture include angle 
change penetrate, it is characterized by having the mirror which makes an optical path change by reflecting. 
[0013] 

In order to attain the above-mentioned purpose, the optical-path change approach of this invention The 
control light of the wavelength chosen as the light absorption layer membrane in the heat lens formation 
component which contains a light absorption layer membrane at least from the wavelength band which said 
light absorption layer membrane absorbs, Make it converge respectively and the signal light of the 
wavelength chosen from the wavelength band which said light absorption layer membrane does not absorb 
is irradiated. Arrangement of said light absorption layer membrane is adjusted so that said control light may 
connect a focus in said light absorption layer membrane at least. By using the heat lens based on distribution 
of the refractive index which said light absorption layer membrane originates in the temperature rise which 
happens to the field which absorbed said control light, and its boundary region, and produces reversibly The 
condition that said signal light which it converged carries out outgoing radiation from said heat lens 
formation component at the usual aperture include angle when control light is not irradiated and a heat lens 
is not formed, The condition of carrying out outgoing radiation from said heat lens formation component at 
an aperture include angle with said signal light larger when control light is irradiated and a heat lens is 
formed which it converged than the usual aperture include angle When it is made to realize by making it 
correspond to the existence of an exposure of said control light, control light is not irradiated and a heat lens 
is not formed Said signal light which carries out outgoing radiation from said heat lens formation component 
at the usual aperture include angle as it is Or after making said usual aperture include angle change with a 
light-receiving lens, it is made to go straight on through the hole of a mirror in which the hole through which 
said signal light passes was established. When control light is irradiated and a heat lens is formed, on the 
other hand, said signal light which carries out outgoing radiation while spreading from said heat lens 
formation component at a larger aperture include angle than usual as it is Or after making the aperture 
include angle of said flare change with a light-receiving lens, it is characterized by making an optical path 
change by reflecting using the reflector of said mirror with a hole. 
[0014] 

In order to attain the above-mentioned purpose, other optical-path change approaches of this invention 
Moreover, the control light of the wavelength chosen as the light absorption layer membrane in the heat lens 
formation component which contains a light absorption layer membrane at least from the wavelength band 
which said light absorption layer membrane absorbs, Make it converge respectively and the signal light of 
the wavelength chosen from the wavelength band which said light absorption layer membrane does not 
absorb is irradiated. Arrangement of said light absorption layer membrane is adjusted so that said control 
light may connect a focus in said light absorption layer membrane at least. By using the heat lens based on 
distribution of the refractive index which said light absorption layer membrane originates in the temperature 
rise which happens to the field which absorbed said control light, and its boundary region, and produces 
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reversibly The condition of carrying out outgoing radiation from said heat lens formation component while 
it had converged said signal light which it converged, when control light was irradiated and a heat lens was 
formed, The condition that said signal light which it converged carries out outgoing radiation from said heat 
lens formation component at the usual aperture include angle when control light is not irradiated and a heat 
lens is not formed When it is made to realize by making it correspond to the existence of an exposure of said 
control light, control light is irradiated and a heat lens is formed Said signal light which carries out outgoing 
radiation from said heat lens formation component while it had converged and which it converged When it 
is made to go straight on through the hole of a mirror in which the hole through which signal light passes 
was established, control light is not irradiated on the other hand and a heat lens is not formed It is 
characterized by making an optical path change by reflecting the optical path of said signal light which 
carries out outgoing radiation from said heat lens formation component at the usual aperture include angle 
using the reflector of said mirror with a hole, after making the aperture include angle of said flare change 
with remaining as it is or a light-receiving lens. 
[0015] 

[Embodiment of the Invention] 
[Heat lens formation component] 

In this invention, what has for example, laminating membrane type structure as a heat lens formation 
component can be used suitably, and if it considers as the configuration of the cascade screen, the following 
combination can be mentioned. 
[0016] 

(1) A light absorption layer membrane independent. However, light absorption layer membranes may be any 
of the laminating mold thin film of "light absorption film" independent monolayer, the two-layer structure of 
"the light absorption film / heat lens formative layer", or the three-tiered structure "the light absorption film / 
heat lens formative layer / light absorption film" literally. In addition, the following "light absorption layer 
membranes" of (2) to (10) shall include the same structure as the above. 

[0017] 

(2) A light absorption layer membrane / incubation layer membrane 

(3) An incubation layer membrane / light absorption layer membrane / incubation layer membrane 

(4) A light absorption layer membrane / heat transfer layer membrane 

(5) A heat transfer layer membrane / light absorption layer membrane / heat transfer layer membrane 

(6) A light absorption layer membrane / incubation layer membrane / heat transfer layer membrane 

(7) A heat transfer layer membrane / light absorption layer membrane / incubation layer membrane 

(8) A heat transfer layer membrane / light absorption layer membrane / incubation layer membrane / heat 
transfer layer membrane 

(9) A heat transfer layer membrane / incubation layer membrane / light absorption layer membrane / 
incubation layer membrane 

(10) A heat transfer layer membrane / incubation layer membrane / light absorption layer membrane / 
incubation layer membrane / heat transfer layer membrane 

(1 1) A gradient index lens / (light transmission layer/) above (1) thru/or (10) heat lens formation 
components 

(12) A gradient index lens / (light transmission layer/) above (1) thru/or (10) heat lens formation 
components / (light transmission layer/) gradient index lenses 

In addition, it means preparing a light transmission layer if needed in above-mentioned "" (light 
transmission layer/). Furthermore, an antireflection film (AR coat film) may be prepared in the plane of 
incidence and the outgoing radiation side of light if needed. 
[0018] 

The sectional view which illustrated an example of the configuration of a heat lens formation component is 
shown in drawing 5 . The laminating of the heat lens formation component 500 is carried out to the order of 
gradient index lens 507 / light transmission layer 506 / heat transfer layer membrane 501 / light absorption 
layer membrane 503 / heat lens formative layer 505 / light absorption layer membrane 504 / heat transfer 
layer membrane 502, and it consists of an incidence side of the control light 509 and the signal light 508, for 
example so that it may illustrate to drawing 5 . In addition, the beam of light of the control light 509 shown 
in drawing 5 is typical, and refraction between class film is omitted. 
[0019] 

Order is explained later on below about a light absorption layer membrane, the heat lens formative layer, an 
incubation layer membrane, a heat transfer layer membrane, a light transmission layer and the ingredient of 
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a gradient index lens, the creation approach, each thickness, etc. 
[0020] 

In addition, in the range which does not cause trouble to the function, the light absorption layer membrane 
and the heat lens formative layer which are used by this invention, an incubation layer membrane, a heat 
transfer layer membrane, a light transmission layer, and the ingredient of a gradient index lens may contain 
an anti-oxidant well-known as an additive, an ultraviolet ray absorbent, a singlet oxygen quencher, a 
distributed assistant, etc. in order to raise workability or to raise the stability and endurance as an optical 
element. 
[0021] 

[The ingredient of a light absorption layer membrane] 

Well-known various things can be used as an ingredient of light absorption nature used for the light 

absorption layer membrane in the heat lens formation component used by this invention. 

[0022] 

If the example of the light absorption nature ingredient used for the light absorption layer membrane in the 
heat lens formation component used by this invention is given concretely For example, GaAs, GaAsP, 
GaAlAs, InP, InSb, The single crystal of compound semiconductors, such as InAs, PbTe, InGaAsP, and 
ZnSe, What distributed the particle of said compound semiconductor into the matrix material, the metal 
halogenide which doped dissimilar metal ion (For example, single crystals, such as a potassium bromide and 
a sodium chloride), said metal halogenide What distributed (for example, particles, such as a copper 
bromide, a copper chloride, and a cobalt chloride) into the matrix material, CdS, CdSe, CdSeS which doped 
dissimilar metal ion, such as copper, What distributed the single crystal of cadmium chalcogenide, such as 
CdSeTe, and the particle of said cadmium chalcogenide in the matrix material, Semi-conductor single 
crystal thin films, such as silicon, germanium, a selenium, and a tellurium, What distributed semi-conductor 
particles, such as a polycrystal thin film thru/or a porosity thin film, silicon, germanium, a selenium, and a 
tellurium, into the matrix material, A ruby, alexandrite, a garnet, Nd:YAG, sapphire, Ti : The single crystal 
equivalent to the jewel which doped metal ions, such as sapphire and Nd. YLF, (the so-called laser crystal), 
The lithium niobate which doped the metal ion (for example, iron ion) (LiNb03), Ferroelectric crystals, 
such as LiB 305, LiTa03 and KTiOP04, KH2P04, and KNb03, BaB 202, The quartz glass which doped 
metal ions (for example, neodium ion, erbium ion, etc.), The thing which dissolved or distributed coloring 
matter, and amorphous coloring matter floe can be suitably used into a matrix material besides being soda 
glass, borosilicate glass, other glass, etc. 
[0023] 

Since a matrix material and the selection range of coloring matter are wide and processing to a heat lens 
formation component is also easy the range, what dissolved or distributed coloring matter in the matrix 
material also in these can be used especially suitably. 
[0024] 

As an example of the coloring matter which can be used by the optical-path transfer device and the optical- 
path change approach of this invention For example, xanthene dyes, such as Rhodamine B, rhodamine 6G, 
eosine, and Phloxine B, Acridine dyes, such as an acridine orange and acridine red, ethyl red, Azo dye, such 
as Methyl Red, porphyrin system coloring matter, phthalocyanine system coloring matter, Cyanine dye, 
such as - diethyl thia carbocyanine iodide, and 3 and 3 '3, 3 '-diethyl OKISA dicarbocyanine iodide, Thoria 
reel methane system coloring matter, such as ethyl violet and Victoria blue R, naphthoquinone system 
coloring matter, anthraquinone system coloring matter, naphthalene tetracarboxylic acid diimide system 
coloring matter, perylene tetracarboxylic acid diimide system coloring matter, etc. can be used suitably. 
[0025] 

By the optical-path transfer device and the optical-path change approach of this invention, it is independent 

about these coloring matter, or two or more sorts can be mixed and used. 

[0026] 

The matrix material which can be used by the optical-path transfer device and the optical-path change 
approach of this invention, 

(1) Permeability is high in the wavelength field of the light used by the optical-path transfer device and the 
optical-path change approach of this invention, 

(2) It can stability-good-dissolve or the coloring matter or the various particles which are used by the 
optical-path transfer device and the optical-path change approach of this invention can be distributed, 
The thing of arbitration can be used if the conditions to say are satisfied. 

[0027] 
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The low-melting-glass ingredient created as a matrix material of an inorganic system with the so-called sol 
gel process besides being the single crystal of a metal halogenide, the single crystal of a metallic oxide, the 
single crystal of metal chalcogenide, quartz glass, soda glass, borosilicate glass, etc., for example can be 
used. 
[0028] 

Moreover, as a matrix material of an organic system, various organic polymeric materials can be used, for 
example. As the example, polystyrene, Pori (alpha methyl styrene), The poly indene, Pori (4-methyl-l- 
pentene), polyvinyl pyridine, A polyvinyl formal, a polyvinyl acetal, a polyvinyl butyral, Polyvinyl acetate, 
polyvinyl alcohol, a polyvinyl chloride, a polyvinylidene chloride, Polyvinyl methyl ether, polyvinyl ethyl 
ether, polyvinyl benzyl ether, A polyvinyl methyl ketone, Pori (N-vinylcarbazole), poly(N- 
vinylpyrrolidone), Polymethylacrylate, polyacrylic acid ethyl, polyacrylic acid, a polyacrylonitrile, A 
polymethyl methacrylate, polymethacrylic acid ethyl, polymethacrylic acid butyl, Polymethacrylic acid 
benzyl, polymethacrylic acid cyclohexyl, polymethacrylic acid, A polymethacrylic acid amide, the poly 
methacrylonitrile, the poly acetaldehyde, The poly trichloroacetic aldehyde, polyethylene oxide, 
polypropylene oxide, Polyethylene terephthalate, polybutylene terephthalate, and polycarbonates 
(bisphenols + carbonic acid) Pori (di ethylene-glycol bisallyl carbonate), 6-nylon, 6 and 6-nylon, 12-nylon, 
6, 12-nylon, Pori aspartic-acid ethyl, Polyglutamic acid ethyl, the poly lysine, polyproline, Pori (gamma- 
benzyl-L-glutamate), Methyl cellulose, ethyl cellulose, benzyl cellulose, hydroxyethyl cellulose, 
Hydroxypropylcellulose, an acetyl cellulose, cellulose triacetate, Cel low SUTORI butyrate, alkyd resin 
(phthalic anhydride + glycerol), Fatty-acid modified alkyd resin (fatty-acid + phthalic anhydride + glycerol), 
an unsaturated polyester resin (maleic-anhydride + phthalic anhydride + propylene glycol), An epoxy resin 
(bisphenols + epichlorohydrin), polyurethane resin, Organic polysilane, such as resin, such as phenol resin, a 
urea-resin, melamine resin, xylene resin, a toluene resin, and guanamine resin, and Pori (phenyl 
methylsilane), the organic poly germane, and these copolymerization and copolycondensation objects are 
mentioned. Moreover, a carbon disulfide, carbon tetrafluoride, ethylbenzene, perfluoro benzene, a perfluoro 
cyclohexane, or trimethylchlorosilane can use in usual the high molecular compound which carried out the 
plasma polymerization of the compound without polymerization nature, and obtained it. Furthermore, what 
it combines as a copolymerization monomelic unit together as a bridge formation radical, and combined the 
residue of coloring matter as a polymerization initiation end as a side chain of a monomelic unit can also be 
used for these organic high molecular compounds as a matrix material. Furthermore, aforementioned 
coloring matter residue and an aforementioned matrix material may form the chemical bond. 
[0029] 

An approach well-known for dissolving or distributing coloring matter into these matrix materials can be 
used. For example, after dissolving coloring matter and a matrix material into a common solvent and 
mixing, How to form a matrix material, since coloring matter is dissolved or distributed to the raw material 
solution of the inorganic system matrix material manufactured with the approach of evaporating a solvent 
and removing, and a sol gel process, Into the monomer of an organic macromolecule system matrix 
material, a solvent is used if needed. Since coloring matter is dissolved or distributed, this monomer A 
polymerization thru/or the approach of making carry out a polycondensation and forming a matrix material, 
After carrying out precipitate which both coloring matter and a thermoplastic organic macromolecule 
system matrix material trickled coloring matter and the solution which dissolved the organic macromolecule 
system matrix material into the common solvent into the insoluble solvent, and produced it a ** exception 
and drying, the approach of heating and melting processing it etc. can be used suitably. Although it is known 
that you are made to form the special meeting object which is made to condense a coloring matter molecule 
and is called "H meeting object", "J meeting object", etc. with devising the combination and the processing 
approach of coloring matter and a matrix material, the coloring matter molecule in a matrix material may be 
used on the conditions which form such a state of aggregation or a meeting condition. 
[0030] 

Moreover, an approach well-known for distributing the aforementioned various particles into these matrix 
materials can be used. Said particle For example, the solution of a matrix material, Or the method of 
removing a solvent, after distributing in the solution of the precursor of a matrix material, Since said particle 
is distributed into the monomer of an organic macromolecule system matrix material if needed, this 
monomer using a solvent as a precursor of a polymerization thru/or the approach of making carry out a 
polycondensation and forming a matrix material, and a particle After dissolving or distributing metal salts, 
such as perchloric acid cadmium and a gold chloride, into an organic macromolecule system matrix 
material, it processes by hydrogen-sulfide gas. For example, the particle of a cadmium sulfide Or the 

http ://w ww4 . ipdl . ncipi . go . j p/cgi -bin/tran_web_cgi_ej j e 7/20/2006 



JP,2004- 109892, A [DETAILED DESCRIPTION] 



Page 8 of 25 



approach and chemical vapor deposition which deposit a golden particle in a matrix material, respectively, 

the sputtering method, etc. can be suitably used by heat-treating. 

[0031] 

When coloring matter can be made to exist as a thin film of an amorphous state with little light scattering 
(amorphous) independently, the amorphous coloring matter film can also be used as a light absorption layer 
membrane, without using a matrix material. 
[0032] 

Moreover, when coloring matter can be made to exist independently as microcrystal floe which does not 
cause light scattering, the microcrystal floe of coloring matter can also be used as a light absorption layer 
membrane, without using a matrix material. If it is the magnitude in which the particle diameter of said 
coloring matter minute crystal compares the wavelength of said signal light with the wavelength of control 
light , and does not exceed one fifth of the wavelength of the shorter one when the laminating of the 
coloring matter microcrystal floe as a light absorption layer membrane is carry out to the heat lens formative 
layers ( resin etc. ) , heat transfer layer membranes ( glass etc. ) , and/or incubation layer membranes ( resin 
etc. ) and it exists as in the heat lens formation component use by this invention , light scattering will not be 
cause substantially . 
[0033] 

[The ingredient of a light absorption layer membrane, the wavelength band of signal light, and the 
wavelength band of control light should put together.] 

According to the purpose of use, a suitable combination can be selected and used for the ingredient of the 
light absorption layer membrane used by the optical^path transfer device and the optical-path change 
approach of this invention, the wavelength band of signal light, and the wavelength band of control light as 
such combination. 
[0034] 

What is necessary is to determine the wavelength thru/or the wavelength band of signal light according to 
the purpose of use, and just to select the combination of the ingredient of the optimal light absorption layer 
membrane for controlling this, and the wavelength of control light first as a concrete configuration 
procedure, for example. Or what is necessary is just to select the ingredient of a light absorption layer 
membrane suitable for this combination, after determining the combination of the wavelength of signal light 
and control light according to the purpose of use. 
[0035] 

[Thickness of the presentation of the ingredient of a light absorption layer membrane, and the light 
absorption layer membrane in a light absorption layer membrane, and thickness of the heat lens formative 
layer] 

In the heat lens formation component used by the optical-path transfer device and the optical-path change 
approach of this invention a light absorption layer membrane "Light absorption film" independent 
monolayer, Or you may be any of the laminating mold thin film of the two-layer structure of "the light 
absorption film / heat lens formative layer", or the three- tiered structure "the light absorption film / heat lens 
formative layer / light absorption film", and, as for the thickness of the whole light absorption layer 
membrane, it is desirable not to exceed the twice of the confocal distance of said control light which it 
converged. Furthermore, when aiming at a much more high-speed speed of response, as for the thickness of 
a light absorption layer membrane it is thin from said laminating mold thin film, it is desirable not to exceed 
1 time of the confocal distance of said control light which it converged. 
[0036] 

In such conditions, it can set up as such combination on the basis of the permeability of the control light 
which penetrates a light absorption layer membrane, and signal light about the thickness of the presentation 
of the ingredient of a light absorption layer membrane used by this invention, and the light absorption film 
in a light absorption layer membrane (1 or two sheets). For example, the concentration of the component 
which absorbs control light or signal light at least among the presentations of the ingredient of a light 
absorption layer membrane can be determined first, and the thickness of the light absorption film in a light 
absorption layer membrane (1 or two sheets) can be set up so that the permeability of the control light which 
penetrates a heat lens formation component, and signal light may subsequently become a specific value. Or 
first, after setting the thickness of the light absorption film in a light absorption layer membrane (1 or two 
sheets) as a specific value if needed for example, on an equipment design, the presentation of the ingredient 
of a light absorption layer membrane can be adjusted so that the permeability of the control light which 
penetrates a heat lens formation component, and signal light may become a specific value. 
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[0037] 

The value of the permeability of the control light which penetrates the light absorption layer membrane 
optimal in order to pull out magnitude sufficient by the lowest possible optical power and a high-speed 
thermal lensing effect from the heat lens formation component used by the optical-path transfer device and 
the optical-path change approach of this invention, and signal light is as being shown below, respectively. 
[0038] 

In the heat lens formation component used by the optical-path transfer device and the optical-path change 
approach of this invention, performing the concentration of the light absorption component in a light 
absorption layer membrane and control of an existence condition, and a thickness setup of the light 
absorption film in a light absorption layer membrane (1 or two sheets) so that the permeability of the control 
light which spreads the light absorption layer membrane in a heat lens formation component may become 
90% thru/or 0% is recommended. 
[0039] 

Performing the concentration of the light absorption component in a light absorption layer membrane and 
control of an existence condition, and a thickness setup of the light absorption film in a light absorption 
layer membrane (1 or two sheets) in the condition of not irradiating control light, on the other hand, so that 
the permeability of the signal light which spread the light absorption layer membrane in a heat lens 
formation component may approach to 100% infinite as 10% or more and an upper limit as a minimum be 
recommend. 
[0040] 

The minimum of the heat lens formation layer membrane thickness in a light absorption layer membrane is 
selected according to the ingredient of the heat lens formative layer so that it may indicate below. 
[0041] 

[The ingredient of the heat lens formative layer in a light absorption layer membrane, and thickness of the 
heat lens formative layer] 

Although the light absorption film of a monolayer itself may act as the heat lens formative layer, it is 
desirable to use it, carrying out the laminating of the optimal ingredient which was made to share the 
function of light absorption and heat lens formation with a separate ingredient, and was chosen respectively. 
[0042] 

As an ingredient of the heat lens formative layer in a light absorption layer membrane, a liquid, liquid 
crystal, and a solid ingredient can be used. It is suitable if the heat lens formative layer consists of an 
amorphous organic compound, an organic compound liquid, and an organic compound chosen from the 
group which consists of liquid crystal especially. In addition, when the quality of the materials of the heat 
lens formative layer are liquid crystal and a liquid, the light absorption film and/or a heat transfer layer 
membrane are created with the quality of the material of self-gestalt holdout, the depletion equivalent to heat 
lens formation layer thickness can be prepared, and the heat lens formative layer can be created by pouring 
in the heat lens formative layer ingredient of a flow condition there. What is necessary is on the other hand, 
to make one side or both sides of the heat lens formative layer carry out the laminating of the light 
absorption film, and just to create, when the quality of the material of the heat lens formative layer is a solid- 
state. 
[0043] 

The quality of the material of the heat lens formative layer may hope that it is not single, may be the cascade 
screen of two or more kinds of solid-states, and may carry out the laminating of a solid-state and the liquid. 
[0044] 

Although based also on the class of ingredient to be used, especially if the range of heat lens formation layer 
thickness is dozens of micrometers from dozens of nanometers, it is [ that what is necessary is just the 
thickness of the range of hundreds of micrometers from several nanometers ] suitable. 
[0045] 

As mentioned above, as for the thickness of the sum total of the light absorption layer membrane which 
comes to carry out the laminating of the heat lens formative layer, 1, or the light absorption film of two 
sheets, it is desirable not to exceed the twice of the confocal distance of said control light which it 
converged. 
[0046] 

Although a liquid, liquid crystal, and a solid ingredient can be used as an ingredient of the heat lens 
formative layer in a light absorption layer membrane, in any case, an ingredient with the large temperature 
dependence of a refractive index is desirable. 
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[0047] 

the physical-properties value of the refractive-index temperature dependence of a typical organic compound 
liquid and water — reference [— D. — Solimini : It is indicated by J.Appl.Phys., vol.37, and 3314(1966)]. The 
temperature-change [unit of the refractive index to light with a wavelength of 633nm : 1/K] Alcohol, such as 
a methanol (3.9x10-4), is larger than water (0.8x10-4). Furthermore, non-hydrogen bond nature organic 
solvents, such as a cyclopentane (5.7x10-4), benzene (6.4x10-4), chloroform (5.8x10-4), benzene (6.4x10- 
4), and a carbon disulfide (7.7x10-4), are large. 
[0048] 

When using liquid crystal as an ingredient of the heat lens formative layer in a light absorption layer 
membrane, the thing of well-known arbitration can be used as liquid crystal. Specifically Various 
cholesterol derivatives, a 4'-n-butoxy benzylidene-4-cyano aniline, 4*4, such as -n-hexyl benzylidene-4- 
cyano anilineZ-alkoxy benzylidene-4-cyano aniline, A 4 - ethoxy benzylidene-4-n-butyl aniline and 4 1 - 
methoxybenzylideneamino azobenzene, 4'-alkoxy benzylidene aniline, such as 4-(4 , -methoxy benzylidene) 
amino biphenyl and 4-(4 ! -methoxy benzylidene) amino stilbene, A 4 , -cyano benzylidene-4-n- 
BUCHITOKISHI aniline, 4*4, such as - cyano benzylidene-4-n-hexyloxy aniline,'-cyano benzylidene-4- 
alkoxy aniline, 4 f -n-buthoxycarbonyloxy benzylidene-4-methoxyaniline, Carbonates, such as p- 
carboxyphenyl and n-amyl carbonate, and n-heptyl, 4-(4'-ethoxy phenoxy carbonyl) phenyl carbonate A 4-n- 
butyl benzoic acid and 4 ethoxy phenyl, 4-n-butyl benzoic-acid, and 4 f -octyloxy phenyl, 4-alkyl benzoic 
acid and 4 ! -alkoxy phenyl ester, such as a 4-n-pentyl benzoic acid and 4'-hexyloxy phenyl Azoxybenzene 
derivatives, such as - G n-amyloxy azoxybenzene, and 4 and 4 '4, 4'-G n-nonyloxy azoxybenzene, Liquid 
crystal, such as a 4-cyano-4'-n-octyl biphenyl and 4-cyano-4 , 4-cyano-4, such as -n-dodecyl biphenyl/-alkyl 
biphenyls, And (2S, 3S) a -3-methyl-2-chloro pentanoic acid and4 ! , a 4"-octyloxy biphenyl, Ferroelectric 
liquid crystals, such as a 4 , -(2-methylbutyl) biphenyl-4-carboxylic acid and 4-hexyloxy phenyl, and a 4 1 - 
octyl biphenyl-4-carboxylic acid, 4-(2-methylbutyl) phenyl, can be used. 
[0049] 

When using a solid ingredient as an ingredient of the heat lens formative layer in a light absorption layer 
membrane, especially an amorphous organic compound with the big temperature dependence of a refractive 
index with small light scattering is suitable. Specifically, a thing well-known as resin for optics can be 
selected and used out of various organic polymeric materials like said matrix material. The temperature 
changes [unit: 1/K] of the refractive index of the resin for optics indicated by reference [edited by 
TECHNICAL INFORMATION INSTITUTE, "development of the resin for the newest optics, the design of 
a property and high precision components and forming technique", TECHNICAL INFORMATION 
INSTITUTE (1993), and P.35] are Pori (methyl methacrylate) 1.2x10-4, a polycarbonate 1.4x10-4, and 
polystyrene 1.5x10-4. These resin can be suitably used as an ingredient of the heat lens formative layer in a 
light absorption layer membrane. 
[0050] 

While the refractive-index temperature dependence of said organic solvent has the merit of being larger than 
the case of said resin for optics, the problem of boiling if the temperature rise by control light exposure 
reaches at the boiling point of an organic solvent has it (it is satisfactory when using the solvent of a high- 
boiling point). On the other hand, in the case of a polycarbonate, the resin for optics from which the volatile 
impurity was removed thoroughly is usable also in a severe condition to which the temperature rise by 
control light exposure exceeds 250 degrees C. 
[0051] 

[Incubation layer membrane] 

When using a gas as an incubation layer membrane, inert gas, such as nitrogen besides air, helium, neon, 

and an argon, can be used suitably. 

[0052] 

When using a liquid as an incubation layer membrane, thermal conductivity is equivalent to a light 
absorption layer membrane, or the liquid of arbitration can be used, if it is the quality of the material smaller 
than a light absorption layer membrane, and control light and signal light are penetrated and the quality of 
the material of a light absorption layer membrane is not dissolved or corroded. For example, fluid paraffin 
can be used when a light absorption layer membrane consists of a polymethyl methacrylate containing 
cyanine dye. 
[0053] 

When using a solid-state as an incubation layer membrane, thermal conductivity is equivalent to a light 
absorption layer membrane (light absorption film and heat lens formative layer), or if it is the quality of the 
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material smaller than a light absorption layer membrane, and control light and signal light are penetrated and 
it does not react with the quality of the material of a light absorption layer membrane or a heat transfer layer 
membrane, the solid-state of arbitration can be used. For example, when the light absorption film consists of 
a polymethyl methacrylate containing cyanine dye, the polymethyl methacrylate [thermal conductivity 
0.15Wm-lK-l in 300K] which does not contain coloring matter can be used as an incubation layer 
membrane. 
[0054] 

[The ingredient of a heat transfer layer membrane] 

The thing of arbitration can be used, if the quality of the material with larger thermal conductivity than a 
light absorption layer membrane is desirable as a heat transfer layer membrane, control light and signal light 
are penetrated and it does not react with the quality of the material of a light absorption layer membrane or 
an incubation layer membrane. As the quality of the material with high and thermal conductivity and the 
small light absorption in the wavelength band of a visible ray For example, a diamond [thermal conductivity 
900Wm-lK-l in 300K], sapphire [-- said 46Wm(s)-lK-l] and a quartz single crystal [c-axis - parallel - 
said 10.4Wm(s)-lK-l] and quartz-glass [- said 1.38Wm(s)-lK-l] and hard-glass [- said 1.10Wm(s)-lK-l] 
etc. can be suitably used as a heat transfer layer membrane. 
[0055] 

[The ingredient of a light transmission layer] 

Although the laminating of the gradient index lens as a convergence means of said control light may be 
carried out and it may be prepared in the incidence side of said control light through the light transmission 
layer, as the quality of the material of a light transmission layer, the same thing as the quality of the material 
of a solid incubation layer membrane and/or a heat transfer layer membrane can be used for the heat lens 
formation component used by this invention. A light transmission layer is not only for making said control 
light and signal light penetrate efficiently but for pasting up a gradient index lens as a heat lens formation 
component component literally. What has the light transmittance of the wavelength band of said control 
light and signal light high among the so-called ultraviolet curing mold resin or electron ray hardening mold 
resin can be used especially suitably. 
[0056] 

[The creation approach of a heat lens formation component] 

The creation approach of the heat lens formation component used by this invention is selected by arbitration 
according to the class of ingredient which a heat lens formation component constitutes and uses, and a well- 
known approach can be used for it. 
[0057] 

For example, in the case of the above single crystals, the ingredient of light absorption nature used for the 
light absorption film in a heat lens formation component can create the light absorption film by cutting / 
polish processing of a single crystal. 
[0058] 

For example, when creating the heat lens formative layer which consists of light absorption film which 
consists of a matrix material containing coloring matter, and resin for optics, and the heat lens formation 
component of the configuration of "the heat transfer layer membrane / the light absorption film / heat lens 
formative layer / light absorption film / heat transfer layer membrane" used combining optical glass as a heat 
transfer layer membrane, the light absorption film can be first created on a heat transfer layer membrane by 
approach which are enumerated below. 
[0059] 

The approach of carrying out coating of the solution which dissolved coloring matter and a matrix material 
on the glass plate used as a heat transfer layer membrane by coating methods, such as the applying method, 
the blade coat method, the roll coat method, a spin coat method, a dipping method, and a spray method, or 
printing by print processes, such as the Taira version, letterpress, an intaglio, a mimeograph, a screen, and 
an imprint, and forming the light absorption film may be used. In this case, the inorganic system matrix 
material creation approach by the sol gel process can also be used for formation of the light absorption film. 
[0060] 

The electrochemical membrane formation technique, such as an electrodeposition process, an electrolytic 
polymerization method, and a micell electrolytic decomposition process (JP,63-243298,A), can be used. 
[0061] 

Furthermore, Lang Mia Blodgett's technique which moves the monomolecular film made to form on water 
can be used. 
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[0062] 

As an approach of using the polymerization thru/or polycondensation reaction of a raw material monomer, 
when a monomer is a liquid, the casting method, the reaction injection mold method, a plasma 
polymerization method, a photopolymerization method, etc. are mentioned. 
[0063] 

Approaches, such as a sublimation replica method, vacuum deposition, vacuum evaporation technique, the 
ion beam method, the sputtering method, a plasma polymerization method, a CVD method, and organic 
molecular-beam vacuum deposition, can also be used. 

Spray into a high vacuum container from the spraying nozzle which prepared the organic system optical 
material of two or more components for every component in the state of a solution or dispersion liquid, it is 
made to deposit on a substrate, and the manufacture approach (patent official report No. 2599569) of the 
compound-die optical thin film characterized by heat-treating can also be used. 
[0064] 

The above creation approaches of the solid light absorption film can be suitably used, also when creating the 

incubation layer membrane which consists of solid organic polymeric materials. 

[0065] 

Subsequently, when creating the heat lens formative layer using the thermoplastic resin for optics, the heat 
lens formation component of the configuration of "a heat transfer layer membrane / the light absorption 
film / heat lens formative layer / light absorption film / heat transfer layer membrane" can be created using 
vacuum hot pressing (JP,4-99609,A). That is, the laminating mold thin film of the above-mentioned 
configuration can be created by inserting the powder or sheet of the resin for thermoplastic optics by the 
heat transfer layer membrane (glass plate) of two sheets in which the light absorption film was formed on 
the front face, and carrying out hot press under a high vacuum by the above-mentioned approach. 
[0066] 

[The ingredient and the creation approach] of a gradient index lens 

Although the laminating of the gradient index lens as a convergence means of said control light may be 
carried out and it may be prepared in the incidence side of said control light through the light transmission 
layer, what of arbitration is well-known as the ingredient and the creation approach of this gradient index 
lens can be used for the heat lens formation component used by this invention. 
[0067] 

For example, [M. which can create the gradient index lens of a refractive-index distribution pattern with the 
organic macromolecule system quality of the material using osmosis and the diffusion phenomenon of a 
monomer Oikawa, KIga, T.Sanada:Jpn.J.Appl.Phys, and 20(1) L51-L54(1981)]. That is, with a monomer 
exchange technique, a refractive-index distribution lens can be made on a flat substrate at a monolithic, for 
example, the methyl methacrylate (n= 1 .494) as low refractive-index plastics is diffused into the flat plastic 
plate of Pori isophthalic acid JIAKURIRU (n= 1 .570) which has a high refractive index from the 
surroundings of the mask of the circular disk of 3.6mmphi. 
[0068] 

Moreover, [M. which can use the diffusion phenomenon of inorganic ion and can create the gradient index 
lens of a refractive-index distribution pattern with the inorganic textile-glass-yarn quality of the material 
Oikawa, KIga : Appl.Opt. and 21(6)1052-1056(1982)]. That is, in preparing the fenestera rotunda before 
and behind the diameter of 100 micrometers by the technique of a photolithography, soaking in fused salt, 
and making refractive-index distribution form according to the ion exchange, after attaching a mask to a 
glass substrate, the diameter of 0.9mm, the focal distance of 2mm, and the lens of numerical-aperture 
NA=0.23 can be made to form by impressing electric field over several hours and promoting the ion 
exchange. 
[0069] 

[Count of a beam waist diameter] 

In order to use a thermal lensing effect effectively in the optical path transfer device and the optical path 
change approach of this invention, it is desirable to set up the configuration and magnitude of a beam cross 
section of said signal light and said control light, respectively so that the beam cross-sectional area of said 
signal light in the field where the photon density near the focus (condense point) is the highest, i.e., a "beam 
waist", may not exceed the beam cross-sectional area of said control light in a beam waist. 
[0070] 

Hereafter, the case where it is the Gaussian beam from which the amplitude distribution of the electric field 
of a travelling direction beam cross section, i.e., the energy distribution of the flux of light, is Gaussian 
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distribution is described. In addition, although the following explanation explains the case where a 
condenser lens (gradient index lens) is used as a beam convergence means, it is the same even if 
convergence means are a concave mirror and a refractive-index distributed lens. 
[0071] 

The situation of the bundle of rays in about 301 focus when completing the Gaussian beam by aperture 
angle 2theta with the condenser lenses 31, such as drawing 1 , etc. and a wave front 300 is shown in drawing 
12 . Here, the location where the diameter of 2omega of the Gaussian beam of wavelength lambda becomes 
min is called "beam waist." It is a following and beam waist diameter 2omega 0 It shall express. It is 0 
2omega because of a diffraction operation of light. It does not become zero but has the value of finite. In 
addition, beam-radius omega and omega 0 A definition is the distance when measuring the location where 
energy becomes 1 / e2 (e is the bottom of a natural logarithm) on the basis of the energy for a beam core of 
the Gaussian beam from a beam core, and a beam diameter is 2omega or 2omega0. It is expressed. Needless 
to say, at the core of a beam waist, a photon density is the highest. 
[0072] 

In the case of the Gaussian beam, the beam flare angle theta in a distant place is fully wavelength lambda 
and the diameter omega 0 of a beam waist from a beam waist. It is connected by the following formula [1]. 
[0073] 
[Equation 1] 

Pi-theta-omega 0 ** lambda — [1] 
Here, pi is a circular constant. 
[0074] 

Diameter omega 0 of a beam waist condensed with the condenser lens from the numerical aperture and focal 
distance of beam -radius omega which restricts when fulfilling the conditions of "being fully a distant place 
from a beam waist", and carries out incidence to a condenser lens using this formula, and a condenser lens It 
is calculable. 
[0075] 

Furthermore, beam waist diameter 2omega0 at the time of generally completing the parallel Gaussian beam 
(wavelength lambda) of beam-radius omega with the condenser lens of the effective opening radius a and a 
numerical aperture NA It can express with the following formula [2]. 
[0076] 
[Equation 2] 

2omega0 ** K-lambda/NA - [2] 
[0077] 

Here, since it cannot solve algebraically, a multiplier k can be determined by performing numerical-analysis 

count about the optical intensity distribution in a lens image formation side. 

[0078] 

If the ratio of the effective opening radius a of beam-radius omega which carries out incidence, and a 
condenser lens is changed into a condenser lens and numerical-analysis count is performed, the value of the 
multiplier k of a formula [2] can be found as follows. 
[0079] 
[Equation 3] 

A/omega = 1 At the time k**0.92 
A/omega = 2 At the time k** 1 .3 
A/omega = 3 At the time k**l .9 
A/omega = 4 At the time k**3 
[0080] 

Namely, the more beam-radius omega is smaller than the effective opening radius a of a condenser lens, the 

more it is the diameter omega 0 of a beam waist. It becomes large. 

[0081] 

For example, if beam-radius omega which carries out incidence to a condenser lens is 5mm when signal 
light with a wavelength of 780nm is converged using a lens with a numerical aperture [ 0.25 ] and an 
effective opening radius of about 5mm as a condenser lens, a/omega is about 1 , and it is the radius omega 0 
of a beam waist. If 1.4 micrometers and omega are 1.25mm, a/omega is omega 0 at about 4. It is calculated 
with 4.7 micrometers. If beam-radius omega is 5mm when control light with a wavelength of 633nm is 
converged similarly, a/omega is about 1 , and it is the radius omega 0 of a beam waist. If 1 .2 micrometers 
and omega are 1 .25mm, a/omega is omega 0 at about 4. It is calculated with 3.8 micrometers. 
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[0082] 

What is necessary is just to expand a beam diameter until the intensity distribution of the light beam which 
carries out incidence to a condenser lens become close to a plane wave in order for the photon density near 
the focus of a condenser lens to make min the cross-sectional area of the light beam in the highest field, i.e., 
a beam waist, so that clearly from this example of count (beam expanded). Moreover, it also turns out that 
the diameter of a beam waist becomes small, so that the wavelength of light is short, when the beam 
diameter which carries out incidence to a condenser lens is the same. 
[0083] 

As mentioned above, in order to use a thermal lensing effect effectively in the optical-path transfer device 
and the optical-path change approach of this invention, it is desirable to set up the configuration and 
magnitude of a beam cross section of said signal light and said control light, respectively so that the beam 
cross-sectional area of said signal light in the field where the photon density near the beam waist is the 
highest may not exceed the beam cross-sectional area of said control light in a beam waist. If it is the case 
where signal light and control light use the Gaussian beam, according to the above explanation and a 
formula, in the state of the collimated beam before converging with convergence means, such as a condenser 
lens According to wavelength, carry out beam expanded of the beam diameter of signal light and control 
light if needed, and by adjusting The beam cross-sectional area of said signal light in the field where the 
photon density near the beam waist is the highest can be prevented from exceeding the beam cross-sectional 
area of said control light in a beam waist. The optical system of the Kevlar mold which consists of a well- 
known thing, for example, two convex lenses, as a beam expanded means can be used. 
[0084] 

[Count of confocal distance Zc] 

Generally, in the case of the Gaussian beam, in the section of confocal distance Zc, it can consider mostly 
that a convergence beam is parallel light [ near the beam waist of the flux of light which it converged with 
convergence means, such as a convex lens, (i.e., a focus) ], and confocal distance Zc is a circular constant pi 
and the beam waist radius omega 0. And it can express with the formula [3] using wavelength lambda. 
[0085] 
[Equation 4] 

Zc = piomegaO 2 / lambda — [3] 

omega 0 of a formula [3] Substitution of a formula [2] obtains a formula (4). 

[0086] 

[Equation 5] 

Zc ** pi (k/NA) 2 lambda/4 - [4] 
[0087] 

For example, if beam-radius omega which carries out incidence to a condenser lens is 5mm when signal 
light with a wavelength of 780nm is converged using a lens with a numerical aperture [ 0.25 ] and an 
effective opening radius of about 5mm as a condenser lens, a/omega is about 1, and it is the radius omega 0 
of a beam waist. For 1 .4 micrometers and confocal distance Zc, if 8.3 micrometers and omega are 1 .25mm, 
a/omega is omega 0 at about 4. 4.7 micrometers and confocal distance Zc are calculated with 88 
micrometers. If beam-radius omega is 5mm when control light with a wavelength of 633nm is converged 
similarly, a/omega is about 1, and it is the radius omega 0 of a beam waist. For 1 .2 micrometers and 
confocal distance Zc, if 6.7 micrometers and omega are 1.25mm, a/omega is omega 0 at about 4. 3.8 
micrometers and confocal distance Zc are calculated with 71 micrometers. 
[0088] 

[Numerical aperture of a condenser lens and a light-receiving lens] 

Although it is irradiating so that signal light and control light may be completed with a condenser lens on 
the same axle and a focus may be connected into a heat lens formation component in the optical-path 
transfer device and the optical-path change approach of this invention When receiving the light which 
carries out outgoing radiation at a larger aperture include angle than usual from a heat lens formation 
component with a light-receiving lens and collimating in parallel light, it is the numerical aperture (it is 
hereafter referred to as NA.) of this light-receiving lens. Setting up so that it may become larger than NA of 
a condenser lens is recommended. Furthermore, NA of a light-receiving lens has the desirable more than 
twice of NA of a condenser lens. However, when the effective opening radius a of a condenser lens is large 
(namely, a/omega> 1) from beam-radius omega which carries out incidence to a condenser lens, the 
substantial numerical aperture of a condenser lens is smaller than the numerical aperture of a condenser lens. 
Therefore, the numerical aperture of a light-receiving lens is larger than the substantial numerical aperture of 
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a condenser lens instead of condenser lens numerical aperture, and it is desirable to set up more than twice. 
Even if expanded more than to the twice at the time of the beam diameter of signal light carrying out 
incidence of the NA of a light-receiving lens to a heat lens formation component by making it into twice 
[ more than ] NA of a condenser lens, it becomes possible to receive light without loss. 
[0089] 

[The optimal thickness of a light absorption layer membrane] 

Thickness of 1 which constitutes a light absorption layer membrane, or the light absorption film of two 
sheets was not changed, but heat lens formation layer thickness was changed, and the sample was produced, 
and as a result of experimenting about two or more heat lens formation components from which thickness 
differs by optical-density regularity, when it was made twice the confocal distance Zc calculated as 
mentioned above into the upper limit of the thickness of a light absorption layer membrane, it turned out that 
the optical speed of response of a thermal lensing effect becomes a high speed enough. 
[0090] 

About the minimum of the thickness of a light absorption layer membrane, as long as a thermal lensing 

effect can be demonstrated, as thin, it is more desirable. 

[0091] 

[Thickness of an incubation layer membrane] 

An optimum value (a lower limit and upper limit) which makes the magnitude and/or the rate of an optical 
response max exists in the thickness of an incubation layer membrane. The value can be experimentally 
determined according to the quality of the material of the quality of the material of the configuration of a 
heat lens formation component, and a light absorption layer membrane and thickness, and an incubation 
layer membrane, the quality of the material of a heat transfer layer membrane, thickness, etc. As a heat 
transfer layer membrane, as the quality of the material of usual borosilicate glass, an incubation layer 
membrane, and the heat lens formative layer For example, a polycarbonate, as the light absorption film — 
the vacuum evaporationo film of a platinum phthalocyanine — using — glass (a heat transfer layer membrane 
— ) 1 50 micrometers of thickness, a polycarbonate resin layer (incubation layer) / platinum phthalocyanine 
vacuum evaporationo film (the light absorption film --) 0.2 micrometers of thickness, a polycarbonate resin 
layer (heat lens formative layer, 20 micrometers of thickness) / platinum phthalocyanine vacuum 
evaporationo film (the light absorption film — ) When the heat lens formation component of the 
configuration of 0.2 micrometers of thickness, a polycarbonate resin layer (incubation layer) / glass (a heat 
transfer layer membrane, 150 micrometers of thickness) is created, preferably, from 5nm, the thickness of an 
incubation layer membrane is 5 micrometers, and is 50nm to 500nm still more preferably. 
[0092] 

[Thickness of a heat transfer layer membrane] 

An optimum value (in this case, lower limit) which makes the magnitude and/or the rate of an optical 
response max exists also in the thickness of a heat transfer layer membrane. The value can be 
experimentally determined according to the quality of the material of the quality of the material of the 
quality of the material of the configuration of a heat lens formation component, and a light absorption layer 
membrane and thickness, and an incubation layer and thickness, and a heat transfer layer membrane etc. As 
a heat transfer layer membrane, as the quality of the material of usual borosilicate glass, an incubation layer 
membrane, and the heat lens formative layer For example, a polycarbonate, as the light absorption film — 
the vacuum evaporationo film of a platinum phthalocyanine — using — glass (a heat transfer layer membrane 
— ) 150 micrometers of thickness, a polycarbonate resin layer (incubation layer) / platinum phthalocyanine 
vacuum evaporationo film (the light absorption film — ) 0.2 micrometers of thickness, a polycarbonate resin 
layer (heat lens formative layer, 20 micrometers of thickness) / platinum phthalocyanine vacuum 
evaporationo film (the light absorption film — ) When the heat lens formation component of the 
configuration of 0.2 micrometers of thickness, a polycarbonate resin layer (incubation layer) / glass (a heat 
transfer layer membrane, 150 micrometers of thickness) is created, 10 micrometers of minimums of the 
thickness of a heat transfer layer membrane are 1 00 micrometers still more preferably preferably. In 
addition, although there is nothing, the constraint from the magnitude and/or the rate of the optical response 
about the upper limit of the thickness of a heat transfer layer membrane needs to make consistency have 
with the method of the condenser lens used and a light-receiving lens, a focal distance, and the working 
distance (working distance), and it is necessary to design it. 
[0093] 
[Example] 

Hereafter, the operation gestalt of this invention is explained to a detail, referring to an example. 
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[0094] 
[Example 1] 

The outline configuration of the optical-path transfer device of an example 1 is shown in drawing 1 . The 
optical-path transfer device of drawing 1 illustrates the case where the optical-path change unit which 
consists of "the control light light source, a dichroic mirror, a condenser lens, a heat lens formation 
component, a light-receiving lens, and a mirror with a hole" is connected with a three-step serial. Although 
there will be especially no limit if the connectivity number of an optical-path change unit is one or more 
pieces theoretically, the number of stages which can be connected in fact from the permeability of the signal 
light per one step of optical-path change unit, the early age strength of the signal light which carries out 
incidence to an optical-path transfer device, and signal light reinforcement required for the last target is 
calculated. For example, if the permeability per one step of optical-path change unit is 80%, the 
comprehensive permeability in three-step serial connection will become 51%. 
[0095] 

Hereafter, the optical-path transfer device of the three-step serial configuration shown in drawing 1 is made 
into an example, and is explained to a detail. In addition, the partial diagrammatic view which added the 
light-receiving lens 41 and the mirror 61 with a hole for the partial diagrammatic view which extracted the 
parts of the condenser lens 3 1 in drawing 1 and the heat lens formation component 1 to drawing 2 and 
drawing 3 further is shown in drawing 4 . In drawing 1 thru/or drawing 4 , although the heat lens formation 
component 1 is illustrated as the three-tiered structure "heat transfer layer membrane 91 / light absorption 
layer membrane 92 / heat transfer layer membrane 93", it is not limited to this. 
[0096] 

the incidence signal light 110 from an optical fiber 100 — a collimate lens 30 — 5.0mm of beam radii ~ he is 
trying to become a parallel ray mostly In this example, semiconductor laser with an oscillation wavelength 
of 780nm is used as the light source of signal light. The oscillation wavelength of 1350nm and 1550nm 
semiconductor laser light may be used. In this example, each is changing the signal light optical path to the 
heat lens formation components 1 , 2, and 3 by intermittence of control light, using semiconductor laser with 
an oscillation wavelength of 650nm as the control light light sources 21 , 22, and 23 of the control light 
121,122 and 123 for making a heat lens form respectively. Beam shaping is carried out and the control light 
121,122 and 123 uses so that each may become the parallel ray of 4.5mm of beam radii. The laser power of 
the control light light source may be 2 thru/or lOmW also in which this side of condenser lenses 31, 32, or 
33. 

[0097] 

The control light 121,122 and 123 and the signal light 1 10,1 1 1 and 1 12 are respectively completed with the 
common condenser lenses 31, 32, and 33, and it is irradiating to the heat lens formation components 1, 2, 
and 3, respectively. Signal light and control light are adjusted so that the same optical axis, and signal light 
and control light may become parallel mutually using dichroic mirrors 51, 52, and 53, so that each beam 
waists of control light and signal light may overlap mutually in a heat lens formation component. By doing 
in this way, it becomes possible to use efficiently for travelling direction modification of signal light the 
thermal lensing effect formed of the light absorption in a control light beam waist location. 
[0098] 

If laser light is condensed with a lens, the optical intensity distribution in a beam waist (a condensing point; 
focus) will turn into Gaussian distribution. The heat lens formation component containing said light 
absorption film is irradiated through a condenser lens by making into control light laser , light of the 
wavelength band absorbed by the light absorption film, if it is made to converge in the light absorption layer 
membrane containing the heat lens formative layer, the light absorption film will absorb laser light, the 
temperature of the heat lens formative layer rises, consequently a refractive index falls. If the light which 
carried out Gaussian distribution as mentioned above is irradiated, the place where it converged at and a part 
for the core of Gaussian distribution with strong optical reinforcement was irradiated will take "the lead in 
light absorption", and the temperature of the part will become [ a refractive index ] the smallest most highly. 
It functions like [ the distribution to which the refractive index of the light absorption layer membrane which 
contains the heat lens formative layer with the heat which the light absorption turned to a periphery from a 
part for the core of light absorption changes to heat, and is spread further around changes spherically 
towards the exterior from a light absorption core, and a refractive index becomes high towards / the 
refractive index based on light absorption is low, and / the exterior is produced, and ] a concave lens in this. 
That is, the velocity of light in case light passes through the place where a part for the core of Gaussian 
distribution with strong optical reinforcement was irradiated greatly [ a rate ] therefore in a place smaller 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi ejje 



7/20/2006 



JP,2004- 109892, A [DETAILED DESCRIPTION] 



Page 17 of 25 



than the large place of a refractive index is larger than the velocity of light when passing through the place 
where the circumference part of Gaussian distribution with optical weak reinforcement was irradiated. 
Therefore, it turns at light in the direction in which the circumference part of Gaussian distribution with 
optical weak reinforcement was irradiated. This is the same actuation as the concave lens in the inside of 
atmospheric air. 
[0099] 

In this example, the signal light which passed the heat lens formation components 1, 2, and 3 is mostly 
collimated in parallel light with the light-receiving lenses 41, 42, and 43. The numerical aperture (hereafter 
referred to as NA.) of this light-receiving lens is set up so that it may become larger than NA of a condenser 
lens. In NA of a condenser lens, in this example, NA of 0.25 and a light-receiving lens uses 0.55. NA of a 
light-receiving lens has the desirable more than twice of NA of a condenser lens. If this relation is satisfied, 
the combination of NA of a condenser lens and a collimate lens will not be restricted to this example. Even 
if expanded more than to the twice at the time of the beam diameter of signal light carrying out incidence of 
the NA of a light-receiving lens to a heat lens formation component by making it into twice [ more than ] 
NA of a condenser lens, it becomes possible to receive light without loss. In addition, in this example, it 
presupposed that the focal distance of a condenser lens and a light-receiving lens is the same, and the 
effective diameter of a condenser lens used about 1 0mm thing. 
[0100] 

Incidence of the signal light which collimated with the light-receiving lenses 41, 42, and 43 is carried out to 
the mirrors 61, 62, and 63 with a hole. It becomes possible to change the optical path of signal light by 
preparing this mirror with a hole so that it may explain to a detail later. 
[0101] 

If coincidence is irradiated so that a focus may be connected [ in / for the control light of the wavelength in 
the absorption band region of a light absorption layer membrane, and the signal light which is the 
wavelength of a transparency band / the location 5 near the plane of incidence of the light absorption layer 
membrane of the heat lens formation component 1 ] as shown in drawing 2 (a) With the heat lens 50 formed 
in the location near plane of incidence of control light as shown in drawing 3 (a), outgoing radiation of the 
signal light is carried out at the larger aperture include angle as an outgoing radiation light 201 diffused so 
that a cross section might spread in the shape of a ring than the usual outgoing radiation light 200. Outgoing 
radiation is carried out as an outgoing radiation light 1 17 on which it converged signal light with the heat 
lens 60 formed in the location near an outgoing radiation side of control light as it was shown in drawing 3 
(b), when coincidence was irradiated so that a focus may be connected [ in / as shown in drawing 2 (b) on 
the other hand / the location 6 near the outgoing radiation side of the light absorption layer membrane of a 
heat lens formation component ]. If neither of drawing 2 (a) and drawing 2 (b) of the cases irradiates control 
light, as a dotted line shows, only signal light will carry out outgoing radiation of the signal light to drawing 
3 (a) and drawing 3 (b) as an outgoing radiation light 200 of the usual aperture include angle, without being 
influenced of the heat lenses 50 or 60. 
[0102] 

In order to investigate such a thermal lensing effect, the difference of the optical intensity distribution in the 
signal light beam cross section corresponding to the existence of a thermal lensing effect and a difference of 
a condensing point location was measured. Namely, in the equipment which shows an outline to drawing 1 
or drawing 4 , it considers as the numerical aperture 0.55 of the light-receiving lens 41, and the numerical 
aperture 0.25 of a condenser lens 3 1 . The optical intensity-distribution measuring instrument 700 as shows 
an outline to drawing 7 instead of the mirror 61 with a hole is installed. All the signal light beams that 
penetrated the heat lens formation component 1 were received with the light-receiving lens 41, incidence 
was carried out as a parallel ray to the light sensing portion 701 (effective diameter of 20mm) of said optical 
intensity-distribution measuring instrument, and the optical intensity distribution of a signal light beam cross 
section were measured. A measurement result is shown in drawing 8 , drawing 9 , and drawing 10 . As an 
optical intensity-distribution measuring instrument is shown in drawing 7 , the first slit 702 with a width of 
face of 1mm is formed to a light sensing portion 701 (effective diameter of 20mm) here. In the die-length 
direction of the first slit, i.e., drawing 7 , to the sense of a point 710 to the point 720 It is equipment which 
move the second slit 703 with a width of face of 25 micrometers with constant speed, and the luminous 
intensity which passed the aperture of the rectangle which is lmmx25micrometer which the slit of two 
sheets makes is made to correspond to the migration location of said aperture, and is measured. What is 
necessary is just to record the output of the detector which received the light which passed said aperture on 
the storage oscilloscope synchronized with the passing speed of the second slit 703, in order to make it 
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correspond to the migration location of said aperture and to measure optical reinforcement. Drawing 8 - 
drawing 10 show the optical intensity distribution about the light beam cross section of the signal light 
recorded on the storage oscilloscope as mentioned above, an axis of abscissa (location in a light beam cross 
section) corresponds to the location which the core of a light sensing portion 701 was set to 0, the negative 
direction was defined for the point 710 of drawing 7 , it defined the forward direction and the coordinate for 
the point 720, and was expressed, and an axis of ordinate expresses optical reinforcement. 
[0103] 

Drawing 8 is the optical intensity distribution of said signal light beam cross section when it corresponds in 
the case of drawing 4 (a), and control light does not carry out incidence to the heat lens formation 
component 1 but only signal light carries out incidence. The optical intensity distribution in this case are 
distribution (in general "Gaussian distribution 1 ') in which reinforcement becomes weaker as the 
reinforcement for a core is strong and goes on the outskirts. Therefore, if the mirror 61 with a hole which 
has the hole 161 of magnitude sufficient in this case is installed like drawing 4 (a), all the signal light beams 
1 1 1 can pass through the hole 161 of a mirror with a hole. If the beam diameter of the signal light beam 11 1 
made into parallel light here with dl and the light-receiving lens 41 (focal distance £2) in the beam diameter 
of the signal light which carries out incidence to a condenser lens 31 (focal distance fl) as an parallel light is 
set to d2, 
[Equation 6] 
fl:f2=dl:d2-[5] 

It comes out, and since it is, d2 can be calculated by the following formula. 

[0104] 

[Equation 7] 

d2=(f2/fl)xdl - [6] 

[0105] 

By this example 1, the mirror 61 with a hole has the optical axis of signal light, and the include angle of 45 

degrees, and is installed. Moreover, the cross section of the signal light which passes through a hole 161 is 

circular. Therefore, the configuration of a hole 161 needs to be the ellipse of a minor axis Dl and a major 

axis D2, and Dl and D2 have the relation of the following formula [7], 

[0106] 

[Equation 8] 

D2=Dlxroot2 - [7] 

[0107] 

Here, the minor axis Dl of the ellipse form hole 161 of the mirror 61 with a hole should be just larger than 
the beam diameter d2 of the signal light beam 1 1 1 called for from a formula [6]. However, if Dl is too large, 
a part of signal light expanded in the shape of a ring by the exposure of control light will pass. That is, it is 
dl .02 times 2 and 1 .2 times the optimum value of Dl of this, and is it more preferably. [ of this ] [ 1 .01 
times thru/or 1 . 1 times ] 
[0108] 

In this example 1, the focal distance fl of a condenser lens 3 1 and the focal distance f2 of the light-receiving 
lens 41 presupposed that it is the same. Therefore, beam diameter d<SUB>2 of the signal light 1 1 1 made 
into parallel light with the beam diameter dl and light-receiving lens of the signal light 110 which carries 
out incidence to a condenser lens 3 1 are the same, and they are 10mm as mentioned above. Therefore, 
10.2mm thru/or 12mm are desirable, and is 10.1mm thru/or 1 1mm more preferably, and the minor axis Dl 
of the ellipse form hole 1 61 of the mirror 61 with a hole in this example 1 could be 10.5mm in fact. D2 is 
14.8mm from a formula [7]. Moreover, the thing of the magnitude (50mm angle) which can 45-degree 
reflect a beam with a diameter of 30mm was used for the size of a mirror. 
[0109] 

Drawing 9 is the optical intensity distribution of the signal light beam cross section when setting a focus 
(condensing point) as the location 5 (incidence side of light) near the condenser lens 31 of the heat lens 
formation component 1 , and irradiating control light. The optical reinforcement for a core of the optical 
intensity distribution in this case is weak, and they are the distribution to which optical reinforcement 
increases in the shape of a ring on the outskirts. The optical reinforcement of the core of a signal light beam 
cross section decreases depending on the physical relationship of control light reinforcement and the heat 
lens formation component 1, and a focus, it is as its control light reinforcement increases, and it approaches 
zero. Moreover, the maximum location of signal light reinforcement was a bigger value (diameter of about 
1 5mm) than the original beam diameter. 
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[0110] 

Use of the thermal lensing effect corresponding to drawing 10 is indicated in the example 2. 
[0111] 

As mentioned above, if it collects, in optical arrangement of drawing 3 (a), it corresponds to the existence of 
a control light exposure. The optical intensity distribution of the beam cross section of the signal light which 
passed the heat lens formation component are changed to ring-like distribution of drawing 9 between the 
Gaussian distribution of drawing 8 (when it is a control **** exposure), (when it is a control light exposure) 
The change of the optical path of signal light is attained by taking this out separately, respectively by the 
mirror with a hole which suited the configuration of the optical intensity distribution of a signal light beam 
cross section. 
[0112] 

By this example 1, the mirror 61 with a hole has the optical axis of signal light, and the include angle of 45 
degrees, and is installed, the mirror side of the mirror 61 with a hole — a glass side top — the aluminum film 
— a spatter — or it vapor-deposited and created. The ellipse-like hole was leaned 45 degrees to glass, was 
made in it, and the part of the hole 161 of the mirror 61 with a hole created it on it. It is more desirable to 
make a hole, since a glass side has several % reflection and attenuation and the cross talk of signal light 
happen instead of making a hole, although it is not necessary to attach the aluminum reflective film in the 
shape of an ellipse, moreover, the ingredient with which the reflective film has reflection not only in 
aluminum but in the control light which uses and signal light — be — **** may be good and gold, silver, etc. 
are sufficient. 
[0113] 

the signal light (switch signal light) 21 1,212 and 213 which it turned 90 degrees and was taken out from the 
travelling direction since signal Mitsumoto by optical -path change condenses with condenser lenses 71, 72, 
and 73, and carries out incidence to optical fibers 11, 12, and 13. 
[0114] 

the case where all the light sources 21, 22, and 23 of control light have gone out — signal light — a thermal 
lensing effect — not winning popularity — the signal light 1 1 1,1 12 — subsequently outgoing radiation is 
carried out as 1 13. The outgoing radiation signal light 1 13 is condensed with a condenser lens 40, and 
incidence is carried out to an optical fiber 101. 
[0115] 

In addition, incidence is carried out to a detector etc. instead of optical fibers 1 1, 12, 13, or 101, and 

information may be changed into an electrical signal and may be taken out. 

[0116] 

Here, unless the permeability of the control light in the heat lens formation components 1, 2, and 3 is 0%, 
the control light of the part equivalent to permeability also penetrates and carries out outgoing radiation of 
the heat lens formation components 1, 2, and 3. In order to avoid that this control light carries out incidence 
to a latter heat lens formation component, and raises malfunction thru/or a cross talk, it is necessary to bring 
the permeability of the control light in the heat lens formation components 1, 2, and 3 to 0% close infinite. 
Furthermore, it is desirable to prepare a wavelength selection transparency filter (not shown) the back of the 
heat lens formation components 1, 2, and 3 or behind condenser lenses 41, 42, and 43. As these wavelength 
selection transparency filters, the light of the wavelength band of control light is intercepted completely, and 
on the other hand, if it is the wavelength selection transparency filter which can penetrate the light of the 
wavelength band of signal light efficiently, the thing of well-known arbitration can be used. For example, 
plastics and glass which were colored with coloring matter, the glass which prepared the dielectric 
multilayer vacuum evaporationo film in the front face can be used. The thin film which consists of such a 
charge of wavelength selection transparency filter material may be formed in the front face of condenser 
lenses 41, 42, and 43 by technique, such as a coating method and the sputtering method, and the function as 
said wavelength selection transparency filter may be demonstrated. 
[0117] 

The optical-path transfer device of this example connects with a three-step serial the optical-path change 
unit which consists of "the control light light source, a dichroic mirror, a condenser lens, a heat lens 
formation component, a light-receiving lens, and a mirror with a hole." Therefore, it receives that signal 
light goes straight on and carries out incidence to an optical fiber 101 when all control light is switched off. 
When the signal light 21 1 switches off the control light 21 to an optical fiber 1 1 when the control light 21 is 
turned on, and the control light 22 is turned on to it, the signal light 212 to an optical fiber 12 Furthermore, 
when the control light 21 and 22 is switched off and the control light 23 is turned on, an optical path is 
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changed to an optical fiber 13, and the signal light 213 carries out outgoing radiation to it. 
[0118] 

The sectional view which expresses the outline configuration with drawing 6 for the heat lens formation 
component 1 used by this example 1 as a heat lens formation component 600 is shown. With a condenser 
lens 610, it is condensed and the signal light 608 and the control light 609 are irradiated to the heat lens 
formation component 600. In addition, the beam of light of the control light 609 shown in drawing 6 is 
typical, and refraction between class film is omitted. 
[0119] 

The heat lens formation component 600 of the configuration of heat transfer layer membrane 601 / light 
absorption film 603 / heat lens formative layer 605 / light absorption film 604 / heat transfer layer membrane 
602 shown in drawing 6 can be created in the following procedures. 
[0120] 

Inside the vacuum housing for substrate washing connected to the vacuum evaporation system via the gate 
valve, the main wavelength of 1 85nm, The ultraviolet ray lamp of output 5 W two LGTs and the main 
wavelength of 254nm, and ultraviolet ray lamp 2 LGT of output 5W It attaches by arrangement ultraviolet 
rays are irradiated by whose substrate front face. A glass plate (24mmx30mmx0.15mm) as a substrate (heat 
transfer layer membranes 601 and 602) One or more sheets, After carrying in, the pure nitrogen gas which 
passed the gas filter which carries out uptake of the particle with a diameter of 0.05 micrometers 100% is 
filled under atmospheric pressure inside a vacuum housing. The oxygen gas which passed the gas filter 
which carries out uptake of the particle with a diameter of 0.05 micrometers 100% after defecating an 
ambient atmosphere until suspending dust (diameter of 0.1 micrometers or more) and stain resistance gas are 
no longer detected inside is introduced. After raising the oxygen density to 60% or more, the ultraviolet ray 
lamp was turned on, and the UV irradiation processing and ozonization on the front face of a substrate were 
performed over 1 hour. After exhausting the interior for substrate washing of a vacuum housing after the 
above purification processing termination and changing into the high vacuum condition of 1 0 - 4 or less Pa, 
similarly the substrate was transported into the vacuum evaporation system of the high vacuum condition of 
10 - 4 or less Pa. The platinum phthalocyanine (empirical formula C32H16N8 Pt) beforehand introduced 
into the source of vacuum evaporationo was heated with resistance wire, it heated to 600 degrees C, and 
vacuum deposition was carried out to up to the above-mentioned substrate. Especially control of substrate 
temperature was not performed. It acted as the monitor of the advance of vacuum evaporationo by the 
quartz-resonator type thickness gage, when thickness reached 0.2 micrometers, the shutter of the source of 
vacuum evaporationo was closed, and vacuum evaporationo was ended. 
[0121] 

Thus, when the scanning electron microscope photograph of the vacuum evaporationo film front face 
created on the substrate was taken, it turned out that the platinum phthalocyanine which carried out vacuum 
deposition on the above-mentioned conditions exists in the state of an outer diameter 30 thru/or a 50nm 
particle. This particle diameter is less than [ of the wavelength (780nm) of the signal light in this example 1, 
and the wavelength (633nm) of control light ] 1/10, and is magnitude which does not cause light scattering. 
[0122] 

while, agitating the solution which dissolved lg (Teijin formation bread-making light LI 250 (trademark)) of 
polycarbonate resin in dichloromethane 19g on the other hand — n-hexane 300ml — it flowed into inside, the 
depositing resin pellet was filtered, it washed in n-hexane 30ml, and the solvent was removed in pure air, 
and it ground so that a particle outer diameter might become less than 50-micrometer impalpable powder. 
This polycarbonate resin impalpable powder was gradually heated among the high vacuum container of 1 0 - 
4 or less Pa, and degassing processing was carried out in the 100 to 120 degrees C temperature requirement 
for 48 hours. 
[0123] 

Under a pure ambient atmosphere on the platinum phthalocyanine vacuum evaporationo film on the glass 
substrate created previously Sprinkle the resin impalpable powder which carried out high vacuum degassing 
processing, and the platinum phthalocyanine vacuum evaporationo film on one more glass substrate is 
placed in piles on it. It places on the heating stage which installed this in the high vacuum container, 
exhausts to 10 - 4 or less Pa, and heats to 240 thru/or 260 degrees C, the pressure plate heated to 240 thru/or 
260 degrees C on the other hand is pushed, and it is 5 kg!7cm2. The vacuum hotpress was performed by the 
pressure. 
[0124] 

With the above procedure, the laminating type heat lens formation component of the configuration of glass 
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(the heat transfer layer membrane 601, 150 micrometers of thickness) / platinum phthalocyanine vacuum 
evaporationo film (the light absorption film 603, 0.2 micrometers of thickness) / polycarbonate resin layer 
(the heat lens formative layer 605, 20 micrometers of thickness) / platinum phthalocyanine vacuum 
evaporationo film (the light absorption film 604, 0.2 micrometers of thickness) / glass (the heat transfer 
layer membrane 602, 1 50 micrometers of thickness) was created. The permeability of this heat lens 
formation component was [ light / with a wavelength of 780nm / signal ] 0.09% (as a matter of fact 0%) 
about control light with a wavelength of 633nm 8 1 %. 
[0125] 

In addition, the thickness of the heat lens formative layer was controlled by adjusting whenever 

[ irrelevance / of resin powder /, and stoving temperature ], and, pressure treatment time amount (from 

several minutes to several hours). 

[0126] 

In order to measure the optical speed of response of the optical-path transfer device of this example 1 , signal 
light was made into continuation light, on the other hand, control light was irradiated as a square wave 
chopped-light line of a duty ratio 1 : 1 by the frequency of several Hz to 100kHz, and the size of the signal 
luminous-intensity amplitude by which the optical-path change was carried out was compared. 
[0127] 

the wave of the control light which led the control light 121 from the control light light source 21 shown in 
drawing 1 to the photodetector, and was measured on the oscilloscope — the wave of the signal light which 
led to the photodetector the signal light 21 1 by which the optical-path change was carried out corresponding 
to blinking of 1210 and the control light 121 , and was measured on the oscilloscope — 21 10 is shown in 
drawing 13 and drawing 14 . In addition, the axis of ordinate of drawing 14 is expanded by 3 times in the 
case of drawing 13 . moreover, the wave of the signal light corresponding to [ set the frequency of the 
square wave which is intermittent in the control light 121 as 200Hz thru/or 100kHz, and ] intermittence of 
the signal light at that time — the result of having measured the amplitude L of 21 10 is shown in drawing 
15. 
[0128] 

the wave of the signal light corresponding to [ are 500Hz in frequency of the square wave which is 
intermittent in the control light 121 ( drawing 1 ) in drawing 13 , and ] intermittence of the signal light at 
this time - when the amplitude L of 21 10 was set to 1 of criteria, in 2kHz, the amplitude L was about 1 
from the frequency range 0.2 of the square wave which is intermittent in the control light 121 ( drawing 1 ). 
That is, it was checked in 500 microseconds that a perfect optical-path change is possible. This is the high- 
speed response of more than twice compared with the optical switch (a speed of response is ms order) using 
the thermooptic effect which used the electric heater. 
[0129] 

furthermore, the wave of signal light [ in / as an example at the time of raising a frequency / the frequency of 
20kHz ] - 21 10 is shown in drawing 14 . If control light is switched off before the optical-path change by 
the thermal lensing effect is completed so that drawing 14 may show, the wave of signal light becomes the 
shape of a cutting edge of a saw, and the amplitude L becomes small. That is, if the speed of response of a 
thermal lensing effect is exceeded, the change of an optical path will become imperfect, and a part of signal 
light goes straight on, without carrying out an optical-path change. 
[0130] 

In order to measure the endurance of the optical-path transfer device of this example 1, signal light was 
made into continuation light, on the other hand, control light was irradiated as a square wave chopped-light 
line of a duty ratio 1 :1 by 1kHz of frequency numbers, and the time amount of the signal luminous-intensity 
amplitude by which the optical-path change was carried out was compared. Consequently, even if 10,000 
hours passed continuously, the signal luminous-intensity amplitude was not decreased. 
[0131] 

Although the experiment to which the polarizing element of one sheet is inserted in signal light and control 
light, and various polarization angles are changed was conducted in order to verify the polarization 
dependency of the optical-path transfer device of this example 1 , the polarization dependency was not 
accepted at all. 
[0132] 
[Example 2] 

Drawing 10 showing an example of the optical intensity distribution in a signal light beam cross section is 
the optical intensity distribution of the signal light beam cross section when corresponding in optical 
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arrangement as shown in drawing 3 (b) and drawing 1 1 (b), setting it as the location 6 (outgoing radiation 
side of light) near the light-receiving lens 4 1 of the heat lens formation component 1 which shows a focus 
(condensing point) to drawing 2 (b), and irradiating control light. In this case, the optical reinforcement for a 
core is stronger than the optical reinforcement for a core when not irradiating control light ( drawing 8 ). In 
this case, the optical reinforcement of the core of a signal light beam cross section reaches also several times 
at the time of a control **** exposure, although it is dependent on the physical relationship of control light 
reinforcement and the heat lens formation component 1, and a focus 6. 
[0133] 

Therefore, if the mirror 61 with a hole is installed in this case, most signal light beams will pass through the 
hole 161 of a mirror with a hole. Here, if magnitude of the hole 161 of the mirror 61 with a hole is optimized 
(diameter of 2mm when it is this example 2), signal light reflected by the mirror 61 with a hole can be made 
into zero as a matter of fact. However, even if it optimizes the magnitude of the hole 161 of the mirror 61 
with a hole, when not irradiating control light ( drawing 4 (a), drawing 8 ), it cannot be prevented the 
amount of [ of signal light as shown in drawing 1 1 (a) ] core's passing through a hole 161 as a leakage signal 
light 116. That is, in the optical-path transfer device of this example 2, when the optical intensity 
distribution of a signal light beam cross section are close to Gaussian distribution thru/or Gaussian 
distribution, a certain amount of leakage signal light 116 (cross talk) surely occurs. 
[0134] 

However, such a leakage signal light can be made into zero as a matter of fact by changing the optical 
intensity distribution of the signal light beam cross section which carries out incidence to a heat lens 
formation component. That is, as shown in drawing 1 , in case the signal light 110 which carried out 
outgoing radiation is orthopedically operated using a collimate lens 30 from an optical fiber 100, making it 
distribution of the shape of a ring which is equivalent to drawing 9 can make easy the optical intensity 
distribution of a signal light beam cross section with devising the configuration (for example, use of a cone 
lens) or configuration (a convex lens and a concave lens putting together) of a lens. If it returns to a parallel 
ray with the light-receiving lens 41 after converging the signal light 1 10 of such cross-section light intensity 
distribution so that it may pass through the focal location 6 ( drawing 1 1 (a)) with a condenser lens 31, and 
making the heat lens formation component 1 penetrate The optical intensity distribution of the light beam 
cross section are strong in a circumference part so that it may be equivalent to drawing 9 , and since the 
amount of core becomes "the shape of a ring of zero" as a matter of fact, when the mirror 61 with a hole is 
installed, they can lose the leakage at bulb of the signal light which passes through the hole 161 as a matter 
of fact. Even if the optical intensity distribution of a signal light beam cross section are rings "-like" in this 
way, when it irradiates control light like drawing 4 (b) and the heat lens 60 is made to form transitionally, 
the optical intensity distribution of a signal light beam cross section pass through the hole 161 of the mirror 
61 with a hole as a rectilinear-propagation convergence outgoing radiation signal light 1 1 1 of the shape of a 
sharp beam. 
[0135] 

By adjusting in optical arrangement which is illustrated to drawing 1 1 , so that the focus of control light and 
signal light may become the location 6 near the outgoing radiation side of a heat lens formation component, 
and making the optical intensity distribution of a signal light beam cross section into the shape of a ring 
further signal light can be made to go straight on at the time of changing an optical path from the travelling 
direction since signal Mitsumoto 90 degrees, and carrying out outgoing radiation of the signal light, and a 
control light exposure at the time of a control **** exposure 
[0136] 

In order to measure the optical speed of response of the optical-path transfer device of this example 2, signal 
light was made into continuation light, on the other hand, control light was irradiated as a square wave 
chopped-light line of a duty ratio 1 :1 by the frequency of several Hz to 100kHz, and the size of the signal 
luminous-intensity amplitude by which the optical-path change was carried out was compared. 
Consequently, when the amplitude on the strength did not change to 2kHz but a frequency was further raised 
on the basis of the signal luminous-intensity amplitude at the time of 1Hz, the amplitude on the strength was 
decreased gradually and reduced by half at the time of 10kHz. That is, it was checked in 500 microseconds 
that a perfect optical-path change is possible. This is the high-speed response of more than twice compared 
with the optical switch using the thermooptic effect which used the electric heater. 
[0137] 

In order to measure the endurance of the optical-path transfer device of this example 2, signal light was 
made into continuation light, on the other hand, control light was irradiated as a square wave chopped-light 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/20/2006 



JP,2004- 109892, A [DETAILED DESCRIPTION] 



Page 23 of 25 



line of a duty ratio 1 : 1 by 1kHz of frequency numbers, and the time amount of the signal luminous-intensity 
amplitude by which the optical-path change was carried out was compared. Consequently, even if 10 3 000 
hours passed continuously, the signal luminous-intensity amplitude was not decreased. 
[0138] 
[Example 3] 

The include angle of the optical-path change to the optical axis of the signal light 110 can be changed about 
freely in 5 times to 175 degrees by changing the installation include angle (it being 45 degrees to the optical 
axis of the signal light 1 10) of the mirror 61 with a hole in an example 1 , and calculating and determining 
the configuration (the die length of the major axis to a minor axis) of the ellipse-like hole 161 using a 
trigonometric function based on an installation include angle. 
[0139] 

Moreover, the installation location of the mirror 61 with a hole can be rotated by the ability setting a 
revolving shaft as the optical axis of the signal light 1 10, and the direction of the optical-path change to the 
optical axis of the signal light 110 can be freely changed in 0 to 360 degrees also by moving the location of 
condenser lens 7 1 grade. 
[0140] 
[Example 4] 

When the heat lens generator child created by the approach of a publication next was used instead of the 
heat lens formation component which made the platinum phthalocyanine vacuum evaporationo film in an 
example 1 the light absorption layer membrane, and also the optical-path transfer device of this example 4 
was created like the example 1 and the optical-path change approach was tried, the case of an example 1 and 
the result more than equivalent were able to be obtained. 
[0141] 

First, the polymer joint coloring matter which diazotizes a tetra-amino copper phthalocyanine in 
concentrated hydrochloric acid, adds a methyl methacrylate, methacrylic-acid butyl, and the monomer 
mixture (mole ratio 4: 1 : 1) of methacrylic-acid 2-hydroxyethyl there, heats gradually, and contains a copper 
phthalocyanine was compounded (about 60% of weight of the copper-phthalocyanine part in [ all ] weight). 
After dissolving this in 2-butanone and removing an acid and the insoluble solution matter, it developed as a 
solvent in the column which used as the bulking agent the alumina (mean particle diameter of about 50 
micrometers) to which it put into air and activity was reduced, and 2-butanone was refined in it. After 
having mixed this polymer joint coloring matter with polycarbonate resin in dichloromethane, having 
obtained the mixture of 0.5 % of the weight of contents of the polymer joint coloring matter to resin, 
removing the solvent and grinding in the shape of impalpable powder, in the high vacuum condition of 10 - 
4 or less Pa, from a room temperature to 200 degrees C, the temperature up was carried out gradually and 
degassing processing was carried out. 
[0142] 

On the other hand, inside the vacuum housing for substrate washing connected to the vacuum evaporation 
system via the gate valve, the main wavelength of 1 85nm, The ultraviolet ray lamp of output 5W two LGTs 
and the main wavelength of 254nm, and ultraviolet ray lamp 2 LGT of output 5 W It attaches by 
arrangement ultraviolet rays are irradiated by whose substrate front face. A glass plate 
(24mmx30mmx0.15mm) as a substrate (heat transfer layer membranes 601 and 602) One or more sheets, 
After carrying in, the pure nitrogen gas which passed the gas filter which carries out uptake of the particle 
with a diameter of 0.05 micrometers 100% is filled under atmospheric pressure inside a vacuum housing. 
The oxygen gas which passed the gas filter which carries out uptake of the particle with a diameter of 0.05 
micrometers 100% after defecating an ambient atmosphere until suspending dust (diameter of 0.1 
micrometers or more) and stain resistance gas are no longer detected inside is introduced. After raising the 
oxygen density to 60% or more, the ultraviolet ray lamp was turned on, and the UV irradiation processing 
and ozonization on the front face of a substrate were performed over 1 hour. After exhausting the interior for 
substrate washing of a vacuum housing after the above purification processing termination and changing 
into the high vacuum condition of 10 - 4 or less Pa, similarly the substrate was transported into the vacuum 
hotpress equipment of the high vacuum condition of 10 - 4 or less Pa. 
[0143] 

After placing the above-mentioned copper-phthalocyanine content polymer joint coloring matter and the 
mixed powder of a polycarbonate between the two above-mentioned glass plates which purified the front 
face and performing hotpress processing at 250 degrees C in the high vacuum condition of 10 - 4 or less Pa, 
it cooled to the room temperature. 
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[0144] 

With the above procedure, the heat lens formation component of the configuration of the heat [ a light 
absorption layer membrane-cum-] lens formative layer (25 micrometers of thickness) / glass (the heat 
transfer layer membrane 601, 150 micrometers of thickness) which consists of glass (the heat transfer layer 
membrane 601 , 1 50 micrometers of thickness) / copper-phthalocyanine content polymer joint coloring 
matter, and mixture of a polycarbonate was created. 
[0145] 

In order to measure the optical speed of response of the optical-path transfer device of this example 4, signal 
light was made into continuation light, on the other hand, control light was irradiated as a square wave 
chopped-light line of a duty ratio 1 : 1 by the frequency of several Hz to 1 00kHz by the acoustooptics 
component, and the size of the signal luminous-intensity amplitude by which the optical-path change was 
carried out was compared. Consequently, when the amplitude on the strength did not change to 3kHz but a 
frequency was further raised on the basis of the signal luminous-intensity amplitude at the time of 1Hz, the 
amplitude on the strength was decreased gradually and reduced by half at the time of 12kHz. That is, it was 
checked in 333 microseconds that a perfect optical-path change is possible. This is the high-speed response 
of 3 or more times compared with the optical switch using the thermooptic effect which used the electric 
heater. 
[0146] 

In order to measure the endurance of the optical-path transfer device of this example 4, signal light was 
made into continuation light, on the other hand, control light was irradiated as a square wave chopped-light 
line of a duty ratio 1:1 by 1kHz of frequency numbers by the acoustooptics component, and the time amount 
of the signal luminous-intensity amplitude by which the optical-path change was carried out was compared. 
Consequently, even if 20,000 hours passed continuously, the signal luminous-intensity amplitude was not 
decreased. 
[0147] 

[Effect of the Invention] 

As mentioned above, as explained to the detail, by this invention, without using a part for an electrical 
circuit or mechanical moving part, in the include angle and direction of an optical-path change without a 
polarization dependency with high endurance, there is little attenuation of the signal light which can be set 
up freely on the strength [ optical ], multiply-connected use is possible, and the optical-path transfer device 
and the optical-path change approach of a sufficiently practical speed of response can be offered. 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the optical-path transfer device of an example 1 . 
[Drawing 2] It is drawing having shown how depending on which light in case a heat lens is not formed 
progresses. 

[Drawing 3] It is drawing having shown how depending on which light when a heat lens is formed 
progresses. 

[Drawing 4] It is the mimetic diagram having shown the principle of the optical-path change in an example 
1. 

[Drawing 5] It is the sectional view which illustrated the example of a configuration of a heat lens formation 
component. 

[Drawing 6] It is the sectional view which illustrated the example of a configuration of a heat lens formation 
component. 

[Drawing 7] It is drawing showing the relation of the slit and light beam which were used for optical 
intensity-distribution measurement of a signal light beam cross section. 

[Drawing 8] It is drawing showing the optical intensity distribution of the beam cross section of signal light. 
[Drawing 9] It is drawing showing the optical intensity distribution of the beam cross section of signal light. 
[Drawi n g 10] It is drawing showing the optical intensity distribution of the beam cross section of signal 
light. 

[Drawing 11] It is the mimetic diagram having shown the principle of the optical-path change in an example 

2. 

[Drawing 12] It is a mimetic diagram showing a situation [ / near the focus of the Gaussian beam which it 
converged with the condenser lens etc. ]. 

[Drawing 13] It is drawing showing the wave of the control light observed with the oscilloscope, and signal 
light. 

[Drawing 14] It is drawing showing the wave of the control light observed with the oscilloscope, and signal 
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light. 

[Drawing 15] It is drawing showing the relation of signal luminous intensity (amplitude) by which the 
optical-path change was carried out with the frequency which is intermittent in control light. 
[Description of Notations] 

1,2, and 3 5 A heat lens formation component and 6 Beam waist (******), 1 1, 12, and 13 The outgoing 
radiation signal light optical fiber after an optical-path change, and 21, 22 and 23 Control light light source, 
30 A collimate lens, and 31, 32 and 33 A condenser lens and 40 The condenser lens of rectilinear- 
propagation outgoing radiation signal light, 41, 42, and 43 A light-receiving lens and 50 An incidence side 
heat lens, and 51, 52 and 53 Dichroic mirror, 60 An outgoing radiation side heat lens, and 61, 62 and 63 A 
mirror with a hole, and 71, 72 and 73 The outgoing radiation signal light condenser lens after an optical -path 
change, 91 A heat transfer layer membrane, 92 light-absorption layer membrane, and 93 A heat transfer 
layer membrane and 100 The optical fiber of incidence signal light, 101 The optical fiber of rectilinear- 
propagation outgoing radiation signal light, and 110 Incidence signal light and 1 1 1,1 12,1 13 Rectilinear- 
propagation signal light, 1 1 6 Leakage signal light and 1 1 7 Convergence rectilinear-propagation signal light 
and 121,122,123 Control light, 141,142,143 A wavelength selection transparency filter and 161 The hole of 
a mirror with a hole, 200 The outgoing radiation signal light of the usual aperture include angle, and 201 
Outgoing radiation signal light which spreads in the shape of a ring, 21 1,212,213 The outgoing radiation 
signal light after an optical-path change, and 300 Wave front, 301 A focus (condensing point) and 500 A 
heat lens formation component and 501 Heat transfer layer membrane, 502 A heat transfer layer membrane 
and 503 The light absorption film and 504 The light absorption film and 505 Heat lens formative layer, 506 
A light transmission layer and 507 A gradient index lens and 508 Signal light, 509 control light and 600 A 
heat lens formation component and 601 A heat transfer layer membrane and 602 Heat transfer layer 
membrane, 603 light absorption film and 604 The light absorption film and 605 The heat lens formative 
layer and 608 Signal light, 609 control light, and 610 A condenser lens and 700 An optical intensity- 
distribution measuring instrument and 1210 The wave of control light, and 2110 Wave of signal light. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 




[Drawing 6 ] 
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[Drawing 7] 
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[Drawing 9] 
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*~>SJfl§ (tx7i7-*S + xif^D;i/bKyy) , 4?y^u*>«jg x 

i, ^75>«i, +->uvi»ii. hfr^>mm. 77 ± s >^sg^ z on 

. 4? y ( 7 i x ;l/ y ^ ;l/ > ^ y ) ft if © m m 4? 'J ^ > , Si«uy;Wy*iffCh6 
oSl^-ftli^ftiCfJfBns. Sfc zu»fbR*» H7>y{b^«. xf;Kyif> 
, 7^ — ^;l/4-n^<>'-{f>' N ^-7^4ni/^nA^-9-vJfcB h U ^ f 7 n a ->7 >S 

tUli^lltlT^ *I^t/?-ffiiU, f ft (i i a 1 i ffi i LT^pS-li 

[ 0 0 2 9 ] 

e**ffljB$rc.tt»»**T^svhyy^x«s*»j«rs^rjs, t«»^s?hu 

-y^XM^O^yv-^^, £.SK(6i;T»i*ffl^T, &iR*}S»Sfe{4»*S-&T3^ 

e*D^ • »«iipx-rs^raftif*»3iifcfflv''Sii ^tss, &mt-? h v v v xmu<d 
ffi*B-^-y:fectt>*ljDX75-S^x^-r^ci:T-> &mft¥*MMZ&. rH^&#j ^ r J 
4if tififnsiS^g^s^iist&nscktfa^nT^S!!)', v > y >y 

[ 0 0 3 0 ] 

S ft , cn60vhy-y^X»ft*^8(lf830«^©8Sa?*»}»*-li:Stc{4»35I©^r}** 

ffl^sci^tts. w n , tu « is ? * v . h y >y ^7 x «■ fi. © « m . s ft t± , v h y y so 
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* xttn<Dffim#.<D®micftm. u rem. ^ysa. h y -y * x 

-£M£-ft^Lfiie£-;*-£Tv h 'J y i'XW^^lBsKtSja, %3K?OSu|g^«t U> 

8?$ fctt#tt L fc&. 8fc{b*JR#X^&3LTflK{b* K 5 £ fc *± » J&ffl 

WL M m . X ;S -y * U > ^ g & £ ;g fc ffi ^ £ C T # 3 0 
[ 0 0 3 1 ] 

fil^iatN Jfc»a©'>ft v#ffiHttJft (T^jl/? r *) ©lit LTSfi?tli c 
[ 0 0 3 2 ] 

* » ft JR * # JS -e , 7t^a^^C^^^?S|g B B a ^*^i:LT^«E^-ti:S<l < t^T'#S* 
tT-tS, *Rl»-efllV'&tt*f»U>XJBj8JR ; ?K:*ittS <fc -5 fc, )t KCil i: ItOfi 

is sen ^i^^xjb^* , <5f&sjBi (tf^xftif) ^iy/jfc 

[ 0 0 3 3 ] 
[ 0 0 3 4 ] 

R#»41jgf)l(fcLTtt, £f, § fi^tCjS l3T{ji^-7t©j|£:Kftl" > L&Sw 

«5 £ & £ u . c n * w w 1- * © k « a * % ® ir » « © » » t »j w « ©.» a © » * ^ t> ■& * 
ta^, c©ffl*^to*teaLfejt»iR»iit©»»*a^-mtfA^o 

[ 0 0 3 5 ] 

rftMistj M©¥efi> rjtRiRii/jRui/XJBjaJlj i: ^ -5 

2g«ag, Sfctt. rft»iR«/si& u >XJgfi!cJS/ftg&iJS!§iJ 2:^3 3gII<DiHli 
so^rnt$oTts<, 3te»iR*ii£f*©j**tt, is m £ n ^ iff e «i ft © « j» ^ is 
«©2«*ig*ft^ck*«»sb^. s k , -aisjaftjs^iss^sjg-r^^^, tu ie n 

ft ^ C t tfft £ L V. 
[ 0 0 3 6 ] 

C©cfc-?ft&#©4i-??. *SSWT?fflV>6n**!»iR»«0#»<D3iaiafe«l:tf3t!»iRJBil4' 
© ft M M (lSfttt2R) ©Illco^t t± . Lti5©ffl*^bttLt, ft 55 iR Jl §1 
SUfflftj&itffc^ftoaaSsfcSVKLTKSrscfctfT***. 00 *. tf , S 
f, ftM/i®!©***}©)^©^ '>ft<£fcSWWft&3<,>M:{I^ft*©iK-f3fiS#©ig 

$ it . $r, #j x is m m m it ± © s & c t , ft » a jb * © ft r k m c i * fc « 2 

[ 0 0 3 7 ] 
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k><& ^ jt / w - x-fttt&xz z m&&<o mis >x<&%%3\ -treble mm*. ?t 

o 

C 0 0 3 8 ] 

(4 2 tt ) 0«ff»«*fT-5cfc*<JtilS*l*. 
[ 0 0 3 9 ] 10 

ffl W ft * J»B S* L * ^ tt IB * ir» T\ JfcUVXJB/SJR?* «Dft»iR«W*e»-rs« 
f JtOia*««TI8i:l/T l 0%tt±, $ fc „ ±EfcLTtti00%fclB!)a:<ie-3<«fc 

$ fc « 2 ft) Ol»R£*fT5cfctf«SSft5, 
[ 0 0 4 0 ] 

[ 0 0 4 1 ] 

*»0)tt»iRit*0 fcl/yX»IIHTf|iB l/Ttfi^tf, ft ® iR i: ^ > X 20 

[ 0 0 4 2 ] 

?t<!Stitiimm*(Dmis>xmfitm<Dtimt LTiis#, ka. fc<fct>\ H#o#»*fflvs 

ctA't-tS. il/>X^«B^, #«K©*«fl:^». mmit&Vomte. feitf 

ttfttfttAfej: t>' as © * -a- , «*tf, ft"RiRi»43j:tf/sfct±e!»jiffli*aa}Bt6«# 
* t ft f£ -r n & b. ^ c 

[ 0 0 4 3 ] 
[ 0 0 4 4 ] 

o 

[ 0 0 4 5 ] 

ffi&<D£ ? ic^ tikis* X&&m £ l SfcttZttOftKiRailfcaiJlLTasftKiKJBK©^ 40 
[ 0 0 4 6 ] 

[ 0 0 4 7 ] 

«*Wa^«fb^1*«*fe«fctf*OJSW*iafific#tt©ft1tfflti:*lK[D. Sol imi 
ni : J. Appl. Phys. . vol. 37, 3314 (1966)] f 2 *< 2 ft 
T^5„ »ft6 3 3 nmO)£C8t«IS*OfflS8ft [ * (ft : 1 / K ] » . ?J< (0. 8 
x 1 0" 4 ) <£<9&**/-/l/ (3. 9X 1 0" 4 ) & £<07'rt' 3 - ^ H K , 

^ d ^ ;/ 2 > (5. 7 x l o ~ 4 ) . ^ V -tf > (6. 4 x l 0 ~ 4 ) , ^ n n A ( 50 
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5. 8x l 0" 4 ) , ^yfy (6. 4 X 1 0" 4 ) , rgft^i (7. 7 x 1 0 _ 4 ) 
[ 0 0 4 8 ] 

iWtiO^SffltSCttft'f 5o H# ftfc (± s l«©ai/Xrn-;l/|i#, 4' - n 
-7f + i"<>'->' l Jf> - 4 -->7;7-'J 4' - n - ^ -> ;b ^ y U 7* > — 4 - 

v'7'/7'-U:v&£<D4• -7;l'3 + ->'(y>;iJf>-4-->7y7- l J>i, 4' - i 
h^>"<>'v ? U-r>'-4-n-y^;l/T^U>, 4* - * h * ~> is V r > 7 S. S 7 V 
^ > -tf > , 4 - (4* - h * 'J -r V ) 7H/\*-7x.-)\s. 4 - (4* -^h^ 

> ^ v U x > ) 75/Xf;l/^y%^©4' -7^3 + i/^yyiJf>7-'J>'i > 4 10 
' -i'7/'<>v ?l Jf>-4-n-7f h + v-T-'JV, 4' -->7/^y;y f y - 4 
-n-^l-i/jHr^isT — V^%;¥CD4' - i/ 7 S > is V t > - 4 - 7 u i/ 7 — V 
yl< 4' -n-7f + ->A;l/^z^t*->'<>->* l Jf> - 4 - ^ h^->7-U p - 

£ ;b ~> 7 x ^ ;U • n-T5;l/* — ^^.-I'h. n-'\^f;l/' 4 - (4' -Ih + >>7 
x / * * ;l/ ) 7x^;l/*-^^-f h H®KSfxxf;l/i, 4-n-7f;^I 

mm ' 4 ■ -Ih*^7x^;K 4-n-7f*fIfl- 4* -^-^^;l/*^v'7x^ 
4-n-^yf;l/5Iff" 4 ' -^s* is J\/* is 7 x. —frlS: Z <D 4 - 7 to* fr&M. 
mm - 4 ' -7;b3 + ->7i-;i/xxf;H, 4. 4' -•>'-n-7;;^4 ; ->77+>' 

^ y -tf > % 4, 4' -z?- n - S — ))s***/7 V*is^>^^r&Z(07 y**,^>lzzsm 
mfc. 4-1/7 J -4' - n-*?3-)\s\£-7 3L— 4-->77-4' - n - Fri/;l/t 20 
7i^;l/%!!0 4- v'7/-4' -T^^^e^x^^^^^^fSS. <fc If ( 2 S , 3 
S) - 3- ^f;i/-2-^po^i/?/-i'7}'i - 4' , 4" - ti-f ;i'*^i'^7ir 
;I/ , 4* - (2-^^;l/^^;P) ^7 4 • 4 - ^\ ^ ;U * * -> 7 x 

4' -^-^f ;i/e7i^;b - 4 • 4 - (2-^^-;i/-/^;P) x x - ;U 

[ 0 0 4 9 ] 

afiT^cDigate^tto^t*. 2E B B B «©w${t£^#*Hc$?;s-e&3 0 attest a » hob 

i*i:iS«sgi5p a qcoKH-. fig^s^j > & ik w $b ts ^ (1993) „ p. 35] izmmzn 
x <^ * ft * m m m <o a m * © za a ^ ft [ * e : 1 / k ] a , « a wr , a? >j ( ^ * * u >i/ 6$ 

1. 2X10 _4 ,^UA — # * — hi. 4 x 1 0" 4 , *'JXfl/>l . 5X 
1 0~ 4 Cft&©*IB**tt!8^JlM*©J»U>Xraj»»©#Sfc LTWSteffiJH 

[ 0 0 5 0 ] 

m&MKffiizLrcyt^mmmii. — #*-h©»ft. m w ft m m tc& s m a 40 

[ 0 0 5 1 ] 

[«rUiSJ»] 

SilKi: LT«ft*I^5a^tt, 2 « <0 {ft , g fg , ^ 'J >7 A . * * > . 7 /I/ rf > & £T 
©*B1tj5fx*»afc:fl!^*c i: tf T # 5 0 
[ 0 0 5 2 ] 

Sfilit LT«tt*ffl^ ffM5W^tfft®<RSJl£lR|*tfft9Ki&JB®tJ: 0 £> 'h 

n^iffeoT, tfo. SJWftfe J: tf Mft*»ifl ft«iK»!i©ttK*ig#$ fctt 
& L & £> <D T* & *l f£ , ffitO»ft*ffl^5C4:tff#«. 0i A tf * ft «R M flt tf > 7 
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t # T* t £> o 
C0O53] 

tmmfrytWii&mm&i&'bz^ttmr'&^x. fro, sijaiTtfe.fctf^^^^Sji 
f ts. ft *. \f . ft ® ir m # -y t — > -fe * % $ w l # u ^ * * u ^ m * f- )\> fr & 5 « 

, * % X V * 5 t> V )l M * ^ Jl [3 0 0 K(C43tt§l^e»^0. 1 5 W m ~ 

[0 0 5 4 ] 

[6IIlO«8] 10 
fiillt LT(±^ J8fi»**«)tKiRI«J: 5t,**^#Ktf»SL<, M W ft 45 J: tf <g 
ft # S i§ L . 7fcffl^*«*«S«IK©#KfcEJSL*V''fc©-efcftfcr, ft « © & © £ ffl 

WSfcLT, #J A fcf , jf-f7*yH [ 3 0 0 Kt*»4»g|$9 0 0Wm" 1 K 1 ] 
, t77^7 [|Q 4 6 Wm _ 1 K~ 1 ] % [cffit^Ffr^lRlT-l^l 0. 4Wm 

" 1 K - 1 ] , 5 3l # ^ X [ HO 1 . 3 8 W m - 1 K ~ 1 ] % SlijyX [Hi. lOWm 

[ 0 0 5 5 ] 
[%3ifiM ©»»] 

*»WT?fflV'6n**!lU>'X«j«3R : fti. -itu IB frj Si) ft © iR 35 # IS £: LTOlSr$»*iU 20- 
ItSciffTti. ft « li , ^^ii^, iiufEfrJt9ftfe£t>*«^ft*a^&<jlia£ 

m in m me m u > x * m u > XfjSi a k X t itgf tsrc^o 

^teW>S*^*H!{fcS!atliB J ^« ; ?-«W<kl!»flBort, WE M » it * J: If M 

ft©&*?i?iUi©ft3g mm <dm ^ icftmicm^zc t^r-ts. 

[ 0 0 5 6 ] 
[ 0 0 5 7 ] 

IB S © * * , » Sg H © «J M • m m ta I ic £ o T , 7t»iRI^(t)«t5i: t^T-?§„ 
[ 0 0 5 8 ] 

W A tf s fe#ft*#WLfc^hy-y*Xfcmfr£&5ftP5iiXlgi, 

XM«, &<fctfft^#^X££f^«Jli£ LTfi*6to*Tffl^fe l"£gft/i§i/fti&iKJBi 

/muz/ xB&m/K<&w.m/temmmi t^*> ««©j»'u^x^ja* : ?«ff «r sw^- 

[ 0 0 5 9 ] 40 

!6 ffi , 71/-K3-H&, d — ;l/ n — hg, x tf > n — h ?£ , y ify^ffi, X^l/ 

ai*©Bl«ia-eaiBILT7t»iRll*^J«^-S»ffi«rfflfTt.mi/'»o C©»£-. ftB&ijXffii© 
^^^y , ;l/y;U?4^cfcStea^vhU-y^x^^^fi)c73S^fiJffl-rSili:fel?#i, 0 
[ 0 0 6 0 ] 

iis« mmm-stm, --t^mmm (UMi6 3-2 4 3 2 9 8f a £ © « at ik ^ 

[ 0 0 6 1 ] 
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[ 0 0 6 2 ] 
[ 0 0 6 3 ] 

JH ©« Ji a ( # ffF ^ IB HI 2 5 9 9 5 6 9 ^) *?J)lt« CHt*«. 
[ 0 0 6 4 ] 

[ 0 0 6 5 ] 

7.8 (»M¥ 4 - 9 9 6 0 9 «»a) r g M « M / ft « «R JH / & U > X 0 / 

ftOgill (tf^Xffi) T'»*, ^I$T, tolS - ^•l/XtSCtCkot, ±E*lS 20 
[ 0 0 6 6 ] 

[BSf*»*S!UvX©«»i:fP«^ffi] 
* » W! T* fli ^ 5 ft S JfcU > XJB l£ J* ? f±-, WEWWftOiRjR^ai: LTOlSr$^$Sl/ 

>x#. ftSiie l r MEiwwft© xmmic mm * ft s ft r i^r t c 

T* £ 3 o 
[ 0 0 6 7 ] 

t/v-OlS • iKIU^fiJffltt, ®ST^»flJ^Offljf^^-^SU>X^W 
H « »?IMItMMt5Cti!)'T't5 [M. Oikawa, K. Iga, T. Sana 30 
da:jpn. J. Appl. Phys, 20(1), L51-L54 ( 1 9 8 1 ) 3 „ 

r & t> tyv-snatsicfcoT, a#f*»*u^x*¥a*a«±ic* y u -> * * 

CffKttft'f, 0!l *. tf * fiilr$y7Xf 7 ^ i: LTO^^^ y;H^f ;!/ ( n = 1 
. 4 9 4) 3: , 3. 6mm*©R)gf-f X^©7X^(?)*fc5iti^, BIJf$StO#'J 
l , V7^;l/B!->*7i"J;l' ( n = 1 . 5 7 0) OTiS/yX^y ^Sffit^StJ* 5. 
[ 0 0 6 8 ] 

* > <d & is si gi £ #j /b u, BST?»«i©ajjf?»*su>x^ii^7x 

IMlf (fltSCti'T'tS [M. Oikawa, K. Iga: Appl. Opt. 
, 2 1 (6), 1052-1 056 ( 1 9 8 2 )]. tftfc^, # ^ X g « £ -V X 7 £ fl- 
it T ft* 6 7 * h U V ^ ^ 7 -T O # ffi tC «t 0 ISS (i mtffl&©P3JB?SE*KW- , ® fc 51 40 

*v£»*{EJt*-e*<ri:fCj:oT,"ffil*.tf* ISO. 9mm, mm. M □ St 

NA = 0. 2 3©UyX*f I3t5tt^T*f 5, 
[ 0 0 6 9 ] 

[f-L-^xx ns©its] 

« > m ( ki ft £) iSfigoft^ffifij^atiffvisi*. re-A^ixhj ic is 

SlWEa^ftoe-AWrffijiRft*. e-2»*xXhfc:fettSBuEll?J»ft<oe-A»rffifl*jg 
**^A3teWE<S^ftis«fctfi9fajW»ftoif-AWBo»tti3«fctf*#«**ft^ft» 
St^CiltfifSl^. 50 
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[ 0 0 7 0 ] 

«t, m'ftjjfae-hmffivnmvMQafttt. t-ftfc^Tts^xiMi/^-^flitftf^xtf 

^hSot^SA'^Xlf-AOi^CO^T^^So ft *5 . iHL T <D m It , t£ — A ifc 3? 
[ 0 0 7 1 ] 

# £ X t£ - A £ . i 1 4ifO*)tUyX3 1 4^7, fflZ M 2 9 T'l&ZiZ it £ Z (DM& 

ne- A<£>itS2a>7b<S/M;:ft3{iig£: I" t£ - A £ x X J £ <o -5 <, U T . if — A x 

i» 0 r-a-Tfe<Oi:-r^ 0 7 , 6coiH!#fffffl©fci6. 2a) 0 fct-tfntctifte,-** 10 
. SlOi^tO, ft *5 , e-A^gm-^aJo # X tT - A £> tT - A SB 

^OX^.;l/^-^S?p £ IT, / e 2 ( e It g £8 3* ft <D Jg ) fC ft 3 <S S 

^e-A^oa^Sdofcii^OEggi-e&D, fc* - A j£ g « 2 a> 2; t± 2 co 0 T'SitlS 
□ ^ 3 $ T? t> ft < , t-A^xX h©4"-t(cfc^T, ^?Sfi(iit,I^o 
[ 0 0 7 2 ] 

#<7Xkr-A©*§£-, if - a x x hfr£?t#£it;£T-<Dfc:-A$;tft)£i e i± & g a *> £ 

tftf-A^xxhS^o £ , * © a£ C 1 ] T-M«ttW-&*iS. 
[ 0 0 7 3 ] 

[ft 1 ] 

>i • 6 • cd o *f A- ••• C 1 ] • 20 

[ 0 0 7 4 ] 

rfcT-A«>xXhA^e>3t»U:iS^J V> «ft ti^ti t) C , jR ft 

UVXfcAW*-* t*-A^So). Jft)fcU'>X©BiP«45J:rJ ! J*ljaEJt^6. *)tU>XT 
mft£nfctf-A^xxh@<o 0 *ttitsci:ff-et«. 

[ 0 0 7 5 ] 

X If - A (SI A ) *UX*^-a-fc«^-oe-A'j7XXh|t@2a) 0 tt , # © 5£ (2] 
T'i tC t ^ T t 5 o 

[ 0 0 7 6 ] 30 
[ft 2 ] 

2co 0 = k-A/NA •■[2] 
[ 0 0 7 7 ] 

&ft k tittftttfcB? < c t #T-#ft i^fcab, U >X«*as T-©ft5i»jSf a-tffcovr 
[ 0 0 7 8 ] 

8¥ #? ft S £ *t ? £ . s£ ( 2 ) ©<&ifck©ffi{iJ-XT©<fc?fc::£3;;i>o 

[ 0 0 7 9 ] 

[ ft 3 ] 40 
a / <o = 
a / a) = 
a / go = 
a / a) = 
[ 0 0 8 0 ] 

A^xxhgfflo « * # < ft 3 <> 
[ 0 0 8 1 ] 

09 A , jDtH'XtLTBPRO. 2 5, f »MP¥ifi5 mmOl/i'X«ffli/>. & S 

7 8 0 nmOlf «*iRSLft4:*, 1/ V XtC t ^ tf - A¥S «) ^ 5 m m T tl 50 
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if a / a it gj 1 1? , e-A->xXh<D^iffl 0 4/xm. to *M . 25mmfitl 

(f a/d)«J!]4-pii) 0 f± 4 . 7 /imtftlJna. Ltil 6 3 3 n raOSJSjfe 

£ l& £ L £: t , e-Afld)i!i'5mmT'fen(fa/(otii!|lT\ t-A^iXKD^g 
co 0 2^m. coAM. 2 5 m mT'^ntf a / m 4 o) 0 (±3. 8 /i m t ft 

[ 0 0 8 2 ] 

*5^e-A^xxMcfctf3fte-AcD^®ii;&fi/Mct-£t;:«:, *7feu>X{cx««f-r§ 

[ 0 0 8 3 ] 

fij ffl s * fc « , e-i»^xxhis«©)t : ?«Bifc*««t,ievis«fci3»s«inae*3to 

tT - A ft ffi 91 UK C-A*xxMc*tt4l(IB«li)eoif-AKS«*a*4^J:3lc||| 
m^^fe<kt>*$ijaii7te^t»{c*-^xe-A*fflv^5^i^-T'feti«. W ± © Ifc f£ *5 <fc 
ifi 5 *S T\ ft^ftfc «fc tffcJSPft© tf- AilS*. i&BtJStTe-Az+x/OKt 
if SiflfBII^ft© U- ABrffifctf, e-A*>x^Hc*W-«iSE»J»5t©e-AWfaia* 

[ 0 0 8 4 ] 

[&ft£EgJK Z c ©ff-JM 
- US fC , ^^xe-AO^^-, (OiUVX^ifOiiXm^ST'iR^^nfc^^cDkr-A^x.X 

*T7ti:li3:-fC£tfT#> «^^8§g|Zc(i. P3^^/r. If-A^lX Midi 0 43 <fc 

xf&& \ *m^n& C3) f«tct*'T-t5. 

[ 0 0 8 5 ] 30 
[fit 4 ] 

Zc = ;ra> 0 2 /A •••(3) 
5S ( 3 ) ©o) 0 K ( 2 ) 4«At5t, 5£ (4) 

[ 0 0 8 6 ] 

[ft 5 ] 

Zc % n (k/N A) 2 A/4 — ( 4 ] 
[ 0 0 8 7 ] 

7 8 0 nm<DS^7 , £;£lK5gLfc:£#, i3t U> X(C AW t 5 (f - A^l to 5 m m t'fetl 
tfa/ffllil«llT\ e-A'JXX KO^lffl o 'tt 1 .' 4 (im, AKiSEtZ c tt 8 . 3 40 
fi m , o> # 1 . 2 5mmT*Jtlga/a)li|?14t-(i) 0 {£ 4 . 7/xm, « ^ j£ S§ g| Z c « 

8 8 ^ mttf-IE^nSo H«fcLTfi«6 3 3 nm<D1BII|l}fc*iKJfcL;fcfc#, t£ - A ¥ S 
fliffSmniT'JiKf a/mttfilt-, t!-A^XX h Of I«j 0 fi 1 . 2 /j m, jft £ 
S§ ift Z c 6 . 7/xm, a AM . 2 5 m mT' & tli£ a / w itifa 4 V a) 0 it 3 . 8 fi m> 
rtj&j£iEgiZcf±7 1 /jmtftl^tlSo 

[ 0 0 8 8 ] 

imytu> x *> j;c;sti/> x © i?a □ ft ] 

U^Xfc«t-3TiR*«*T^UvXJBl«3R ; ?'*'fcm^i*e4?«t3k:J!a»bTV-»S3b^ J& U 
>X^fi!c«?^e,jimckO i £>^#^P f fl#^S^ai^-ri)^^S^b>'XT'§7tLT¥fT^ 50 
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© n a <t o t, < & & j; ? mfe? & c t &mmt£ its ^u>x©na(±> mx 

I)tUyX©taiP¥la)!i^t^ (t4J35a/«)>l) <Di§-g-&. i3tl/V X©S 

v X (18 P & T* «: & < * ft 1^ > Xcq #i H ift □ & <fc 0 * £ < . 2 W ± K K£ -T 3 c t 

# S L v » §^U>XONA^, |jl£l/>X©NA0 2igt(ii:t5i:J:ti:J:ot, II 

[ 0 0 8 9 ] 10 

[ yt R 1R S M © * @ HI JP ] 

£ATKiB*f1s8!L» ft ^ @ S - £ T* JS <D S & 3 ffi & © i U > XJfc $ ? tc o T II I£ 
L fc 16 * , ±E©«fe5fcLTfH»*n««j»Mi«EliZ cc02fg*ft®iR;i®t<DSi;P<0±|5i 

[ 0 0 9 0 ] 
[ 0 0 9 1 ] 

[ummmommi ■ 20 

PHi*5«to ; ±i5gfif ) tf#sts. ^©fiiti^u vxin^oii, %«irjbik<o#k 

it>*f?< «*SSK<Dfcfft, e«l»«©»K*J:tfJP**HK«UT. SI i* W K & J£ "f £ 

u^x c&mmm. mm 1 5 0 ^ m) /#y*-#*-h»jiB» /Xv 

^^-7^n->T^>^#(S ( ft ® iR K . MiSO. 2 M m ) /d?U*-#*-h«Bg» ( 
U>XJE>fi!t«. 1S2 0/im) /-X^^i-y Zxni/T->mWm (ftM§t> §tJP 0 . 2 
/x m) /#U*-#*-h«flgJi /^7X (gill, M» 1 5 0/xm) 

? I)$©SS U' > XBf&m^Zftffc L ffifillOif «»$L<«5 nm^5 5 /i 30 

mT*fe»3.M(C$f$L<«50nmA'>5,500nmT^5o 
[ 0 0 9 2 ] 

c e m « a © at « ] 

©«St Lt*'J*-**-h, ft 95 iR §1 t LT/7ft7^n>/7-y©Sil*l^ 

, # 7 x c e m m m > jh m 1 5 0 /im) c » & m ) /-f^^-i- 

■7 * u ~>7=.>m%m (ft mm, mm 0 . 2 11 m ) y * — #*- Mifli« cj»u> 40 

X J{5 « , 112 0 pm) /y7ft7?u->7zyll| ( ft » iR HU J» ff 0 . 2 /i m 

) /d?y*-#*-n«K» (ssi) /tf^x c e a at % m » 1 50 Mm) ti^i 

I£!fSL<til OOjtmTfeS. * * * {El&g©f©IKJP©±PfiKO^T&ftfSg : <C>;*:# 

* j; t; / $ fc « m s. *> s © sij m it & ^ # , m^&tizmytui'Xis&v&yti'^xn-x 
&iSLmmt3*.xff?mmm (7-^>^*f^x^>x) £S!£-s-frTB&w--f3&g#£ 

So 

[ 0 0 9 3 ] 

kt> * $g w <d m. m m m ic o i/> r , m m m * # is l ^ w p ae {c m m -t z B 50 
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[ 0 0 9 4 ] 

immm 1 ] 

I" 8?J ft ft ifu *n-r y * 5 5 — . Mftlsi/X. ibvXigjEI?, f|£l/yX, *> 

zzsmt 5. =y - j frztezftmmw^-v h z 3 mmw ic m & 1, tern * m?* l tc <dx 

ft 88 W 9 3- - y h © a S£ St « , H 3 W K « 1 {@ J-X ± T* & ft HT If fc fij PI « ft ^ , H 
©flJIB&S. 43£tt\ «*WK&H*MftMfr631*S^teft&»a*WJ¥*ftSo 0J * 

jgj§*«5l%i:*§ 0 10 
[ 0 0 9 5 ] 

fc:fctt£||iftU>X3 1 *J «fc U > X f£ JH ^ 1 0»»*Stabfc»»H%H2*A 

i4vaa4tfe^r, ^i^>xjgfig*?i* rgiiig 1 /ft Men 9 2 /mb 

19 3J t^? 3IISiLTlit5tf, CfttcRg^ft&^o 
[ 0 0 9 6 ] 

*7r-f/<- 10 0fr£©ASJf3^§ftl 1 0S3U-H/^X307li-Afl5. 0 

mm©IJlJf iT^itSSi^tLTV^o # H 86 0>l T* « , « ft © ft M t L T , 

I 7 8 0 nm0li(tl/- If — ^S^TV»5, ^Wll 3 5 0 nm, 1 5 5 0 n m <D ¥ 20 

i#i^-f-*^ffl^Tta^o * m ffi m x a. x ^ u- vxjgjaiR? 1 , 2 ±(f 3 ic&z 

mUZ/ X &fc*b<D fljffll ft 1 2 1, 1 2 2 *5 «fc D* 1 2 3©fW8Sftftjgi2 1, 2 2 

*iff23ilT, ^ftlt^lSl 6 5 0 nm©tHftU-1f- ^fflW fflfflftOBrft 
CAotif^^SO^f^fToT^S. ffl m ft 1 2 1, 1 2 2 *5 ,£ t>* 1 2 3fi, ^ -f ft 
te-Af!4. SmmCffTKItCftSiilC^ t-AfiKJg Utfl^T^So ffUJiSl ft ft 
i»l/-f-^7-tt, l)ltl/yX3 1 , 3 2 Jftti3 3«t,>f ti©#|uCfc^Tt» 2* 
l^LlOmWfcLTt^So 
[ 0 0 9 7 ] 

MM ft 12 1, 1 2 2*iff 12 3, *itf, IfJtl 1 O, 1 1 l'feitf 1 1 24ft! 
Cl)tI/yX3 1 , 3 2:fc£t>*3 3T3-*lKJl?£^Tfl&lx>XJ£fi£fK?l, 2 *5 <fc 3 •'N 30 

? * fc: *5 v> T 5 S ft D 5 J: ? , «*ftfcM»ft%$f-i ,, *tWy*5'7--5 1, 5 

2*3<ticjF5 3 * m^x m—ftm, m ^ ft t fflw fttt ic w- ft ic z £ o ic mm i, 

TVS. c©<t^et§ili:li:J;c.T, »J»fte — Atfxxhflfi^fc::j3tt3ftRiKK«fco 
T«jaSftfcJ»Ui'X«&**, »2p&<fi*tft©JifT#lRlS3gfc:?iJflf-r3c: i: rT ft£ tc & 
5. 

[ 0 0 9 8 ] 

P-+f-ft* b >Xt**^t & „ Vf-A^XXh (*ftj£ ; T*£>ft3£fi#?Mi, 

#v atom tizzo ftmwm?w\Rznzm&tt)&<Dis-*r-ft*MWfttLLT, mmft 

§iKI^tt?iU>X«ffif ?(:i^b>X^ILTIiL, l&L-vX^fiSt/BSr^ityftBS: 40 

L v ?<Dm%k, SJf^tfTffS, ±EOi5 t*>>X»f Lfc3t*J!B»t5i:, ft 3$ © 
!SU^*"^X^*CQ4'^g|5^'^ljXS?ftTBB*f*ftfci:C?)^ r ft ® IR © j £ ft 9 , 

<DUft<Dr&Atfmi>n<. fro, jasf^s*^ — #/Jn*<45 0 ft®iRoff^gp^^e.^«^ 
isiwTortKiRjyjRjcstet), mtcm®ic&&2 tizmt £ *> mu> xi&itim*-£tsftwi 
ir a ik © /s j/f * a* ft ® ux * & e> n an ^ iri v x m *e ic m it l r ft © i& <p & <o m sf $ awe < 
#S5^6]ttT®^^tf;s<&s#*jj;g:£D, cntfiauyxoi^Kiffiti. r ft t> 

» fttt, ®ffim<D±Z^ t £ 5 ck 9 fc/hSVfc C 5T% ia^±t<, UfetfoT, ft?S 
lSoav^^^x»^«o^i&W»A<sai**ftfei:c;5*iiil-rst*©ftiStt, ft 3fi fi © 11 
v^^X»^o«iaaiJ»^Rai*Sftfci:C5*31ia^-*i:'*<!DftiS«k»)fe^:#^o .fcoT 50 
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ftit. ft&mvm^x? xftttvmm&ft&MMz ntcx cmt, a-^t* 

[ 0 0 9 9 ] 

# H SS 09 T* « . m V ^X&tftm? l . 2feit>*3^IlLftf ^1/VX4 l , 4 

2feiO"4 3T-Btf¥lT7t(C3U^-HTi/^. C Of )tl/>X<?)FlQS (KT> NA 
t .£ o ) It. ««UyXON AiDt*t<45J:38£l/T^5. # 31 56 #1 T* «: . * 

*l/yXONAttO. 2 5, g^l/VXONAttO. 5 S^ffl^tl^. § ft U >• X N 

3'J)<-H/>X©NAOfi&^t)^!J, coHSSMfcffiSftv. f ^UVXON A?:, 
[0100] 

§ ft Is > X 4 1 , 4 2fe<ta : 4 3T'3'J^-hL/cfi§^^^lt$7-6 1, 6 2*5<fct>* 

6 3fcA*f£-£T^3 0 f£ tc I¥ »B K IH B.8 "T 3 <fc ? fC > cO^f 5 7-$Slt5 C i: t'lf 

[0101] 

) citiussi/^Xfisif 1 coftMjfjgoA&Mfcijfi^teBsicfc^ t-*s ^ * *s 20 
*j:5ten^KKawr*i:, 03 (a) m^^r * ? tc «y w # t «t k> AWffifciavffiUKJB 

2 0 1 tltlf ©[Dlt)t2 OOJ:!) t^?^lf fllt'(illft«. — 3S , 02 (b) 
^-T <fe ? tcf^U vXJ&fi£fg?©ft!RiRJilii<DtfJlifiBk:;fi^ttg 6 tc 4s ^ T « j5 £ <fc -5 
fclBlPSteJHSt-r**:* 03 (b) KS*-rJ:3fclMW}Efc«fcDaMffifi:jfivffi«fcJBj«S*i 
fcJ»U>X6 0te«fc»>, MftttiRJfeSnfcffi*fftl 1 7 tLTOJitS. 02 (a) 43 
itf|2 (b) O^f n««^fe, W»3t*iB»L«:^i:, 03 (a) 43«fcT>*03 (b) 
CjSiT^t j;^ Efl^7ttt^l/>X5 0Jftli6 OOKf *S(t5ci:%<, m^ft<D 

&&mft<offi2n&<DmM?t2 o o intBsttSo 

[0102] 30 

4C8lS^/TtgS(:fc^T > S)tbVX4 lfllPSO. 5 5, I3tl/>X3 lOlP 
^ 0 . 2 5 £ L. XU* # 5 ^ - 6 1 ©ttfe9K:B7K«E*jS*<fc5*tt3a£fl':«JW:£» 

7 0 0 J»U>X*i«J|5 : ?l*iaiflLfc«#Jte-A«>^T*S3tU>X4 IT' 

U» W-'iTft1&hhXmmft&mft^®\lZ.m<D%iyt$!>7 0 l (tx!lll2 0mm) ^ A 
'IS^7tetr-A»TE<D^3SS«-flJ^SiJSLfc 0 $!l £ ii3 HI £ 0 8 , 09, * «fc tf , 0 

i otcsto ft 3£ & # *p ?»j j£ §§ « . 0 7 tc ^ f £ ? k . §*S7 o i ( *r » iff g 

20mm) (CSlTll mmOS- OXU 7 h 7 0 2 *R»t, g-OX'J 7 hCfi^Slp] 

, -f&fc>-£07f;:*5U>Tj&7 1 0fr5>j£7 2 0<DlR]#{C. |2 5 (i mCSlO^ U 7 h 7 40 

0 3% — ^i£jgT'&»£H±T, 2ftOX'J h AMIS 1 mmx 2 5 /imCDS^JgcOS^ii 

ii L ft ft <D 3£ jt £ , HE£09ifillc MJSJ^tl^t tO 12 & <D t£ 16 {5 
B fc » JS S * T ft 3£ S £ M 5t t % IC it , M X. fcf , S - © X 'J -v h 7 0 3 cd & g& JS tc H #3 

a -rn »* a ^ „ 08-01 os, Kioi^cLt, x h u-->"t->nxn-x±tEi 
*ftfc«*ft©fti£-AWiBfco^T©ft3Sfi#*&*^*fc©-ea&?K «i n ( ft e - a m 

BrtOfiES) ti S ft Sfl 7 0 1 Ocfi>^ 0 i: Lt, 0 7 ©jS 7 1 0 £ ft [rK ^7 2 O^I 
[0103] 

0 8tt, 04 (a) <D « ^ t *f IS L . SRUVXJg^SR? 1 fc{BI»«j^A»-&-r, fl ^ ft <0 50 
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#tfAS*Lft^^©iiujait^fte-2*&gT®©ft&S#^T*£>£ 0 C (D t§ £ <D ft 3£ g # *P It 
, ^ gB # © 3£ S 3£ < , JBHfcl^KLfttfoTSSfitfSSSfl-fc ( *5 *3 r*--)x 
# *P J ) T* & 3 „ L ft # o T , COi&lC-lt^^^t^O^ 1 6 1 *Wt5^fitf 57- 
6 1 #04 (a) V i: t lcm.W2 tlT ^ & t . {1 ft t? - A 1 1 lfliT#«ft*55- 
o?:i 6 i 5IIt5<:i:tfT'#2. cct, fR?iei:LT*^l/yX3 l (l,SISg f 

, ) ^A^-rs{s^^^e--Aiis%d , , §)ti/>X4 i (.m&mmf z ) k^ott 

*Tft£2nft{I^ftfcr-Al 1 i<Dif-AEg*d 2 fc-T^i:. 
[S6 ] 

f , : f 2 = d , : d 2 - C 5 ) 

T*J&5A^> d 2 (i^(DSi:J:-3T*&5i: ttft^S. 10 
[0104] 
C» 7 ] 

d,= (f,/f ,) xd, - [ 6 ] 
[0105] 

^ ft = -7 — 6 i it, *mmm i vit. mmt<oytmt 4 5 m<Dftm*$>-ormm2tix^ 

-So $ ft . 5X1 6 l^:jiJl-r5{i^7fe©»r®{±P3JBT*$.5o L ft T . 7X1 6 1 <r>m^ 
iillD , , SSD 2 tDfSBT*&3£>S#fe>>, D , kD 2 tta«iS C 7 ) (DM&lC&Z 

o 

[01 06] 

CR-8 3 • 20 

D 2 = D , X J~ 2 - C 7 ] 

[0107] 

Ltf, 7X # 5 7 - 6 1 © tS R 7X 1 6 1 © @ S D , % 5£ [6) #?>3£a6?>fl3{fi^ 

ft t: - a 1 i i©t:-AiSgd 2 <£t> i kA£tfni;f&<^o ft ft l . d, tf^f stsj 

i <0 m M Hi it d 2 © 1 . 0 - 2 *3 ft V L 1 . 2«-e*0,*0**U<{*l. 0 1 ffif ft L 

1 . 1 ffiF T* £ 3 o 

[0108] 

**Jfi09lfc4SVT» liiftU 3 lOljgElf , t§«l/>X4 1 Olflilf 2 « 

H-Hft. Lft^ot, *)tl/VX3 ltA»tit§)tl 1 OOtf-Afflgd , tS 30 

yt\s>xic£^T¥ftyttt£tircm*§yti 1 loe-^iisdztiiHi-T^t), tu a> © £ 

^Cl Omm-e&So L ft o T ^ *HSfi^Jl^*5tt^^#^5'7— 6 1 OWRJg^ 1 6 
1 OliD , (i 1 0. 2mmft^L12mm#$?3:L<><fc9$?3:L<«10. lmmft 

^Ll ISKtil 0. 5ram!:Lft, D 2 SS (7) *>&14. 8mm7? 

£ 3 o 5 ft > 55-©»^Xtt, 113 Ommoe-A?: 4 5 figlfBUS;** 2 (5 0 

m m £ ) © © £: fH ^ ft „ 
[0109] 

H. 9 * J* jft ( in ft j£ ) 1 <0*^1/>X3 1 fc: ifi V» <ft « 5 ( ft © A #J 

ft ) » i£ L » *J»ft*J!a#Lfti:#©Mftlf — AWffi©ft3i*#*lJ-Cifc«o £©*§£■ 

©ft&s#*M±. *j&»»ojtajt*i»a < . jaar- u > y#tcyt&&ifim*-t fcft 40 

^T^3. Mftl£-A»riB©tf ifraBOftiatfEti, M » ft 5S & 43 <fc & U > XJg fig St ? 1 

fc*jS©tt«M«Ett#LT*il>L, $ 0 W ft » « t tc L ft # -a T W 4? n fc ifi t5 ^ T 
t^<o £ ft , {I^ft3£&©<iA{A««> 41 (Ilfil 5mm 

) T* £> o ft o 
[0110] 

01 o ic m & ■? s m u y x m © ffj m k o v r fct , m 2 12 « -r s » 

[01 1 1 ] 

W±, SfcftSfc, 03 (a) Oft*E«K*l^T, Mlt3t!!iHfO*i*tC»JSLT, » U 

>x»j»ii6?*MUfcfl^ft©i£ — A«ffi©ft»*#*#H9©y>ytt#* ($ij^ft 

t08©/5^x^ (*j»ftipfia»©«^) ©f^t*^ 9 if * e> cn^r, so 
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[01 12] 

ft ^ ^ - 6 i a , *nmm i T'lt, m^yt<oytmt 4 5 m<D& m% ^xmmz nr ^ 

3 „ ft # = ^ — 6 1057-Ili, *'7Xi±{c7;K-^AI^x^7^-^ft(iI 

* L T flF fig L fc „ ft # ~ ^ - 6 lcDftl 6 1 ©gP»ti, A^XtSRDtO^^, 4 5fi 
«initfTff«Lfe. ft £ M «■ 5 9 1> K> fc s m P3 tt K 7 ;b 5 ^ ^ A K ftf it £ * < T 
Uv^ ( , #^Xffitc«:g!fttfifc%&oT«^ft©Mgfro^nX F-^A'gL§©t\ 
ft * H S 7? » * L v . * fc , £ «# ffit (± „ T il> 5 ^ A fc PS 6 "f . fl§i^*iBIW3fc£M 
tUc £ I* & 5 fcm T* & *l *U? & < , ««ffT?t>&^o 10 

[01 13] 

2 11, 2 1 2feJ;y2 1 3(i, iTtl/^X? 1 , 72*5«tZ>*73T*7t 
1X1677^^-1 l, 1 2 J: l>* 1 3CA*fS*T^5. 
[0114] 

#j w 3t © )t » 2 i . 2 2j3.tt;2 3©^T^?ijtTLt^5f m mtitm<i> > X$h 

Sttr, 1 1, 1 1 2. # ^ T* 1 1 3tLTfcB8*-f3o W #f « ^ ft 1 1 3 * Jii ft 

1/VX4 0(Ci^T*7tLT)t77'f^- 1 0 1 IC A M 2 *t T 5 0 
[01 1 5 ] 

* 43 , *7r-frt-l 1, 12, 1 3« Jftli, 1 0 1 <DKt> K> iC&mZSmiC -&T 20 • 
[01 1 6 ] 

mmiCiSmt Zfr<DMWftt>mi'y Xmf&ffk? l , 2fecfcl>*3*^JgL. W *f L T * S 0 
d © SP ft IB <D & U >XJBfSfg?fc: A*t LT*lff4^ L * n X h - ? f d £ 

*mi>f Zfctb, %kl>> XBi&m? l , 2:teJ:tf3K:*ttSfMfflift<DaiBs|s;&0%fc:lB»)ft 
<Jfi^tt5^S^SS. Stc, |l/>XMIf 1, 2fc«fctf3<7M£;?>3;fc{±£lftL'>X 

4i. 42, *«ktf4'3oa*tciftsas3jaia7-f;u*— cia^-e-f) * , sits;: i:*' 
ffjiv\ cn?»oiftis?ii7^;^-fcLTa, *i«ift©»fi*iJ«©ft*^£icifi 

7 ^ ;b £ - t* £ n H: , ^ft©tti«©&©£M-r3ci:tfT*^;5o fifd * tf , fe * T* * ft L 

?5, C£Dci:^^:^ftMS?SjiiV^;l/^-fflM^*>e.^S»«^*7 l 6L'>X4 1, 4 2, 
3(0^1^1114, X/W#U ^* T-Jg/t£L. fl&|g&&aK]8jl7 

[0117] 

*5SJ6W©ft»«J8St«tts r $j » ft ft m x x-r * n -y ^ = ^ i^uvx, ffcuv 

XiBtf*^ f3tL/yX> fccktfftttS^-J fr5557tK«f 3 IB it?!! Kit 

SS L fc & <D T* & & „ L # o X . WWft*£TratfLT^S«^fcJ:Mft{4ia3iLTft7 
r -f ^ - 1 0 l^A*t-r^>©{c*fL, fffl 8? ft 2 1 £ *T L ft: *§ t± ft ft 2 1 1 *^7r 40 
-T^-l l'N. M ft 2 1 £ M *T L ffl ft 2 2*j6*TL;fc«£ttMft2 1 2 4^7 7^ 
2-\ ( S fc » Hfl^2 l*±tf2 2*jBjETL«»ft2 3 *jfijET Lfci^ttl^ft 2 

1 3*^7r^A-l 3^\, 3tBtf«D»A6ftTUi»t4. 

[0118] 

#*St5 0>j 1 t-ffl^t^5il/>Xfilf 1 ^E6T-(iil/>Xi«i?6 0 OtLXf 

oMB&^^^a-r»fffiia^^-r 0 misz/XB&m? e o o ^ n ^§ ft 6 o 8 & £ t>* $y ft 6 
o 9* s i)ti/yX6 i 0£icT*)titiTiifjn§o *j , 0 6 *c -T ^j® ft 6 o 9 

[0119] 

l6lcitEllII6 0 1 / ft K iR J8I 6 0 3/^tx>XJgfig/l6 0 5 /^©iRl 6 0 4/ 50 
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gnii6 o 2 o mf$.<o mis y xBtftm? e o on. mz-ifUTv^m-ettfit-tzc 

[0 1 2 0] 

«SIf gity->#^lft LTgl?n/£l«i5tilf ISggOrtgptff^ifi 1 8 

5 nm, ft*} SWItDmft&^ls?* 2'XIio£Zf$>foi&& 2 5 4 nm, U)A5WOinS7 
> 7° 2 *T £ . fnitflfiaffii:iltsn5J;9 4EiT-15>)|^J, S« ( £ §1 6 0 
1 4o <fc 6 0 2 ) tLTif^XS (2 4mmx30mmX0. 1 5mm) « 1 ft ± « & 
A LfcifK H £ § gg SWC , AM JET. ago. 05(imOfif^l 00%MIt5.i)- 
X7-i-;l/^-*iijl^-^fcrffi#^:aiR^X^jSfc:LT, awe 8) (lt@0. 1 /xm 

a ± ) & xtf&mz n & < %z£T*n®u*m&<tLT & turn o . o 5 n 

J: tf * v>*ag*fr:3 fe. w±©^{t$&3iiis?7fiK Sffigfe^fflKSSisrtap^Sf 

ML, 1 0" 4 P attT©iS*^«lCLTA^, IB] i; < 1 0 _ 4 P a KTOiSISDil 
y ( fcl j£ C 3 - 2 Hi 6 N 8 P t) *fiM^{C<toTi)P^L, 6 0 OtStioiLTs 
^SMJSif-T-t^* — L, IBt JS 0 . 2 /i m fC gj 3i L B# j& T* # M © * >y £ — 
[0121] 

# ffi L T £ C <h ¥U 0 ft 0 C<D5g[?@«**S6 0y 1 IC& If 2>m^yt<Di&m (7 8 0 nm 
) & & Zffflmft<D&m (6 3 3 nm) ©1/1 0*8f$0, ftifcSL^igC^&^A^^ 

[0122] 

- H . #V*-X*-b®m (*Afc^S^>7^ h L 1 2 5 0 (§3K@) ) 1 g^~>* 

* n □ * * > l 9 gfcS»L;fciSJl!*8t#Lft#&n-'\*-9-:/3 0 0m 1 #r 
lilLfc^flg/jN^^ajlL. n-'\^ty30raltt!l^L > ill » £ ft[ * T* » »J * Bfc 5&- 
L x JH? ^SA' 5 0 fi m$ffi<Dfflt&5KfC * 5 <fc o ®& L fc 0 C © # U * — # * - h«f Ktt 
» * * 1 0~ 4 P aWT©lKK3SS»*s ffc * in J» L T 1 0 0 1 2 0 ^ © ?S g ® 
H T* 4 8 1$ H , KfitffllLfe. 

[0123] 

K^JKMMS L fc « IIB « 19 5fc * » L , *©±fcfc-5 1 & © # ^ x S * ± © 7 5 ^ 7" 7 * 

1 0" 4 P a«T$TiML, 2 4 0 4^L2 6 OXifiDlL. -S, 2 4 0 4va2 

6 0 *C $ T* in m L fc *P JE « * Jf L O It , 5 k g f / c m 2 © E 7J T? £ £ * >y F7l/X^ 

[0124] 

W ± © ¥ JUtc «£ T , # 7 X (EK1I60 1 , mm I 5 0/im) /75ft7^n-/7 

- > *s # si ottiRi6 0 3, m m o . 2^ m ) / ,1? y * - # * - h m mm (.mu> xm 

«1 6 0 5 « IS2 0 jim) / -? 7 7 $ a is 7 ~ y MM Wk ( ft JJi 6 0 4 , Jgt JP 0 

. 2/im) /is?x (fcmmm6 o 2 % bus 1 so/*™) ti^ji«oaiiii/yxf 

8 1%. IS 6 3 3 nmOM»)tK:o^T0. 0 9% (*H±0%) T*$.oft. 
[0125] 

£> ft B# H ) §llt5 c t t J; o t , frj m L fc . 
[0126] 
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I^^S^aSHz*^ 1 OOkHztN t a — -r -< it 1 : 1 ©SfP/iSfiTfeii: LTi 
[0127] 

7£i,rcfflfflyt<Dt&Bi 2 1 0 «t t>* fw su ft 1 2 1 <Dmrs$.icft]&Lr yts&wmz titcmnyt 

2 1 l£ft^ffit§K»^T:*v'nX:3-:/±T'$J^LfcfI^ft©&Jg2 1 1 0 £ 0 1 343 
£ 0 1 4 IC^? 0 & 43 v 01 4»ai|(ill 3©*§£-©3{gfCfe;*:£nT^S 0 * fc , 
IW W )t 1 2 1 %8rit5«)gi(D^il[%2 0 OH z4va 1 0 0 k H z (Ci£L, ^ © 

t#o«^7 1 6o»fiit^«js-rs«^7 1 6o&jg2 i i o<Dfi<iL*si5£Lfc*s**Bii s iz 10 

[0128] 

0 1 3 £ *5 V> T f|Pj ft 1 2 1 (0 1) ^IrltSSfiSOiiStSSOOHzffe^ C © 
ttofif )t©iSrIt»)£t5if 3tO!g?g2 l l 0©SiL*i*P© l £ -T £ £ , fM ffli 

^snfco cnti, mm. t - * i^fc»ft*«b**fli ^fcft* -y (fssafi'as 

[0129] 

£fcfl»»*i«i&fc«^©tf!lfc LT< S & & 2 0 k H z £ 43 3 ft ft O-iS i2 1 1 0* 20 

ft*»flt5i, {Hfft©M&©crD©*JtUc3:r>, li L < 5: o t ^ < „ "T 

»U>X»*©£SBiS*i8*.S-i:ftK<D9]*«:*SS£»<:*D* «^ft©-glH£ 
ftg&^lfsn^fcitjtf-^o 
[0130] 

#HS&0)J 1 ©ftKgjeMOW^ttfcfflS*- S fc46, Mft*MttfcL* fcjffllft 
*H»»«lkHzT?, t* a - r- ■< it 1 : 1 LTfJ U ft SS M £ 

nfefi^jt *>& A sue KM* ft ft l fc 0 ^©sss. sift 1 iimmmm lt «, , mmt<D 

[0131] 30 

*isitte!iio3ttB«sst«©ffl»tt#tt*«E-rsfeii>, myitis zvmmytic 1 » © « 

ft JR ? * # A L , fflftft*«*gfkS-&S*fc*fTofc#. ffl»tt#ttH:£<Ka&ftfc 
[0132] 

[ * ss m 2 ] 

®^«V?-A»fiBfcft»SJtt3fiS»^0 — «*a-THl Oti, 03 (b) 43 «fc 0 1 1 ( 

b) iCTiiir £ ? KXmmW(Di§'£ricttfoL. m& ( * ft & ) #02 (b) t3?t»u>X 

if«?l ©S^b>X4 llcifiv^fi6 (ft©tfif-f{!J) ICRS 3i!l8Pft*M£t L fcfc 
#©«#ft l?-AWr®©ftSitfi#*PT*&So C©«1^li. *^gB#©ft5iifi#, «l»ft* 

IML4^1#<!)(t>i4»^)iS9S (08) i5a<4oTl->8. C © H . {1 # ft £ - 40 

A»rffi©4>£»ai©ft»ftfcJ:, frJ®ft&«43«fctf«*l^>7:jg/£Si?i i:1^6 ^©filMi 

[0133] 

lfttfoT v COi^K^W*57 - 6 ltfilJnTV^}:^ d^fttf-A©Ag|5## 
ft # 5 ^ - © ft 1 6 1 * 51 ffl "T S „ CUT', ft # = 7 — 6 1 © ft 1 6 1 © A # £ * 
» fb (*H«5 0J2<D«£-. S @ 2 m m ) fntl^t, ft # 5 ^ - 6 ItioTglf? 
ft5f§*4«*±'Snli:t4c 1^1/4^5, ft # 5 5 — 6 1 © ft 1 6 

lO^tJ^IiftLTt, lMWft*JKStLfc^*£- (04 (a) . 08) (efe^T, 0 

1 1 (a) fC^-f«fc5£{H^7fc©*4>gP##ftl 6 1 * Jl *HI ^ ft 1 1 6tLTli§LT 

L £ -5 c £ ttRtf*^. -T 2 ©ftg§3Jff SBfc43^T«:, {§^fttf-A 50 
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ft 1 1 6 ( * a X h - * ) A^4t« 0 
[0 13 4] 

mm-r&m. u>x<dbw. cm*, a. pjm&\s>x<Dmm) &itttm& ( a u > x zwu 

0«**U>X3 1 ttl^t!6 (01 1 (a) ) ttWm-T Z & o lC®.J&LTmis>X 10 
JBjK*?! §)tl/>X4 l T* ¥fi XMicMir t , *-<Dfttr-A$rE<Dft 

&fi#^«09lCffl^-rs<fc5(c;i2!gP#T3£<, 4> >l> gfl # * H ± -tf n <D nj 

t&zrctb. ft ft % ^ =y - 6 i * r ■ u » ^ . f oj^i 6 l^ais-rsM^^^^&U'^ 

»*±, §<t5Cttfff 5 0 fl^ft t£- AVrifiOX&ftft-tttf c Oct 5 ic ryi/<r# 
J T-feoTfe, 04 (b) OA5fcfW»3t*j!a»LTJ»U>X6 0*ia»WKJB«S-ftfc 

LTfttt£5^— 6 1 <D ft 1 6 1 * ffl » L T V» < -o 
[0135] 

mi i tcffii^-r* J: 5 ajt^EBKisvT. ffl®ftfe£t?«^ft©fcj&tf j»u:/x®j«jis 
«ct5iiticioT> ««P**ja»©i:*, M«*3fc©jifT2nRifr 6 9 o a. ftss^ 

[0136] 

ai^^ISIiESH z 1 0 0 k H z t\ fa-r^it 1 : I <D m&fcffi m^tM t L T ?M 

^ftOSfiSJBBfcSqSfcLT, 2 k H z 3: T- . 5il It S *§ «: ^ {fc "f , MtC/lffi&^itj&fc 
if £ . SSfiUfKi^KiiSgL, 1 0kHz©fctfSLfe o fiSife^, 500^-T^o 

[0137] 

**Mtf!i2©3t»«i«aeiBoB^tt*«iS"*-*fc«), m^ytttmmyet l, - sp ft 

£ SSt £fc 1 kHzT. fi-f^itl : l ©jejBftKflEftMli: LTJSI#L, ftss<iuti£ 

ftfc«*Jtt©!S*««©l*IB*lfc«Lfc. »^l73^r^^JlLTfe> « ft © 
3£ £ IB til tt M § t & fro fc o 
[0138] 

[*«ff»3]- 

H % ffl 1 tC *5 & ft # * 5 9 - 6 lOglftS ( A * ft 1 1 0<Dft«UC*fLT4 5 * ) £ 
SMU ffi P3 # ft 1 6 1 <DB# (iSCStSSgOlf) 5;SIftfiCl^^TEftH 40 
a*fflV>TlflLtSSt5C iCi-^T, ft * % 1 1 0 © ft flHc *t "T 2>K$&®W(Dftm 
* % fe*J;?5g^5 l 7 5gO«at-ii{cf IfSct^T-tS. 
[0139] 

£ , ft ^ ft 1 1 0O)t»^|slKI*t LT, ft # ^ ^ - 6 lOKBteB^lHieL, iii ft 
U ;/ X 7 l 9©ffiI*»Bt«<:fcfc«koTt), ft ^ ft l i ooftfiictt-rsftSS^ff© 
0 fr £ 3 6 OfiOBi-pSAfcgltSCfcffftS. 

[01 40] 

[ * Mi W 4 ] 

i icistf z-f"? $u 7 — ymmm&ytf&nzmmt Lfcsi/vxisii 1 © 
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[0141] 

f-jl. * $ Z V m ? 7 JV . fiitf, ^ ^ ^ 'J;l/i2 - h Kn + ->xf ;KO^yT-I^ 
© ( ^ ;H± 4 : l : l) Srira*, &^fciQ^LTgi:7*n^T-y£#;ff-f3M-&f**£-a- 
fe**^figLfc (tii(foa7?ni/7^yai5»oii^6 0%) . cin^2-y^y 

, fiSLfto C ©M^frig^fejfi?: V t n a * > fp T- # U * h &Ig t 10 

amucs-r si^ttg^feio^ti o . 5 mm%om-&®&w. mmtt&HL. mm* 

tt fc » » L fc SK 1 0 _ 4 P at(TOSIStI(C6^TSiSA^ 2 0 0 °C t: T? Sfc * K: I* 
[0142] 

51 8 5 n m . Bi 5 W <D mH I® ^ > ~7 * 2 ft $S £ & * >Ls&m 2 5 4 nm, tH 5 W <D 
ft fg 5 > 7" 2 *T . JS»«tf»«SfflfcS»*ft5i3*BB-P«DMtt» 141 (Gf&M 
J^60l43«fctf602) tUf (24mmX30mmX0. 1 5mm) 1 ftW 

' ± > IXLftl, K 2 IS S F»i W » ^IIT, ISO. 0 5 jim©gi6f ?r 1 0 0%I« 
■ t S X 7 -i J\/ $ — & MM£ X&Mfz LTx 1*1 (C & £ & * (ilSO. 20 

1 (imW±) is«fc tf ^Sfttt^f * na < ft* S -e»HSl*»»ft UT^SISS 0 . 

0 5/im««8iS?*l 0 0%Mlt5f X7^i^-5IIS*fti***X^lAL, it 

«5 * J* « L , 1 0" 4 P attTO»Jia»*)IIKLTfr6, HO C < 1 0" 4 P a J-X T <D S K 
[0143] 

h©fi£-f95fc*«*, 1 0~ 4 P attTOilI$«il:fe^t 2 5 0 °C IZ 
T , * <y h f l> X in I & ff o fe & , £ iS * T* J* Si b fc . 30 
[0144] 

M±©¥JHfcJ:-3T\ # ^ X (611060 1 , Kfl 5 Ofim) /|7?n->7-y§ 
Hi 'J h OjB^W^ JfcKiR»M3RJ» CM 

i25(ira) / il=?7, (fcf&mm 6 0 1 , Biff 1 5 0/im) £<^-5«fi£©l&U'>XM#R 

[0145] 

i)t*lfft^*f KioTSSSSH z*5 1 00 kH zt\ f a-f-f Jt 1 : 1 <D 

s % i h z <d 1 * £>mmfc<D&&m<m t l t , 3kHzs-e, ^mm'mit^it^-r 40 

, S JI *§ ti & * fc M Si L . 1 2kHz<?)i:#¥MLfco "T ft 

"5 , 3 3 3 v^*n9-pS44aCB«»*«Rr(!6Tffe«Ci:tfllK*tift. Ctitt, « St 

[0146] 

^^•Jt^JR^teioTJaiftRKl kHz"?, fi-f^itl : l©JeJBi£*r«EJfctti:L 
T JB » L > ftKW8Sttfcffi^ft©&gfi«<0l$IHl«Jt«L;fco ^O^g^. X ME 2 7J «r RB 

[0147] 

[ ft w <d w m ] 50 
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[0ffi©fSJ|i£tftli8] 

C0 1 ] *SS0IJ 1 <DftSggj#SIB<D<ll3&1i§j£0T*& 5 o 

[03]^U>Xtf«j£2ftfcif^cDft©g##£7KLfc0T-&5o 
[0 4] KliM 1 fc*ttS}fcBiSg©SlJl*jj*L;fc«5SBT?i&So 

[05] misis x&f8.m?<Dmf&mttm7n Lft»iit*fe5, 10 

[06] j»u>X»jfi*?©«j«09*W^Lfc»fiIiHT?fc;8o 

[07] M3fee-AKffii©tta*«-*lJ«l;£teffi^fc*yy b£ftt£-A£<DllB{&*^-r 

[0 8] if3tOt£-iBrIO^?iS^f?SlftlT'$5. 
[0 9] If «©e-AMO^^t^^^ILfciffe5o 

[0i o] if ^oe-^Kic^Sig^^^gLfta-esSo 

[0 1 1] *ffi0»2EfeW-Stt»W»©H3*^Lfc«ieH-e*So 

[01 2] jR«u>x*2-^iR**nfeir!>xt:-A©ji(i^iififiSK48t*s« ; ?*aufc« 

[01 3] ^v-nxn — X T' M £1 L fc fiiU ffl ft <k ft f ft © & ^ £ S L 0 T* fc 5-„ 20 
[0 1 4] *->DXn — X^ItS?Lfcf&J'#ft:j5«fctf{Ifft©&^#SLfc0T*;&3o 

[01 5] mmytzmm? zm®.®. tfts&wmz titzm^K<D&m can) a l 

1, 2, 3 ItSU^XJfcfiglS?, 5, 6 e-A^XXhC^ftjS), 11, 12, 13 

ft&ww&vmmmm ftft? r * — , 21. 22, 23 30 

- h b > X , 3 1, 32, 33 ill ft U* > X , 40 B IfflHS§it©I)t UVX, 4 1 
, 42, 43 § ft b > X , 50 Ail^l/>X, 5 1, 52, 53 & * n -y ? 
5 ^ — s 60 t±l d b > X . 61, 62, 63 ^'(if5 5- , 71. 72, 73 ft 

&®m'&<Dmttm^ ftniftuvx, 91 e^sj^. 9 2ft©iK*jgt, 93 temmm. 30 
100 xmm^yto^ty r 4 ^ - . 101 ntHitif^©^?/^/ 1 !-, 110 

A l>HI f ft , Ill, 112.113 ifi 31 {1 f ft , 116 zlft {1 f ft , 117 IR JR 

mmm^K. 121. 122, 123 ft . 141. 142. 143 ^mm^mm 

7<<)V$—\ 161 5 v-©7\, 2 00 ii»©BI#ftfi©ffl*ffi^)t, 201 

U ^ ^ttfCtt^S ttiltlf ft. 2 11. 2 12. 2 13 ftES<ZJ#f£<DttJ£>f{If ft, 3 

o o i&ffi, 3 o i (JiiftjS) ,500 u > xmrnm?. 5 o i fcmmim, 

5 0 2 5 0 3 ft®lRI8i, 5 0 4 ft © IX it > 5 0 5 b > X ff$ Jl , 5 

06 ft ;i j§ /■ , 507 jBjff*#*&s!L'>;c, 508 if*, 509 60 
0 is u vxjgfig^? , 601 fcmmm. 602 en^wst, 6 03 ft®iKii, 60 

4 ft©i&JBI, 6 0 5 IS UVX^fiES, 6 0 8 ff)t, 6 0 9 ftj ffll ft , 6 10 * 40 
ft U V X , 7 0 0 ft&S#*FJS«;i£§§, 12 10 frJtSftOM, 2 110 <1 f ft © & 

o 
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-1 0 -5 



fg^Jte-AKSrtrottH [mm] 
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[014] 
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(72)f£fPl# ¥S K 

(72)%^^ mm 
a2mmm ma mm 

(72)fgB#g ffl* f&St 

F A(##) 2K002 AA02 AB05 BAOl BA13 EA10 HA11 



